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The properties of Numbers are clearly pointed out, 
the Theory of the fcience deduced from firft prin- 
ciples, the methods of Operation demonftra- 
tivel)' explained, and the whole reduced to Prac- 
tice, in a great variety of ufeful Rules, 
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ARITHMETIC, 

Rationaj, and PRACTiCAJt-, 

PART III. 

Practical Arithmetic; or, Arithmetic 
Vulgar and Decimal, reduced to practice^ 
in a great variety of ufeful rules. 

CHAP. I. 
FELLOWSHIP. 

FELLOWSHIP, czlled Mo Company, or Part- 
nerjhip, is when two or more perfons join their 
ftocks, and trade together, dividing the gain or 
lofs proportionally among the partners, 

Fellowfhip is either without or with time, called alfo 
fmgle or double, 

I. Felh-wjljip -without time* 

Queftions in fellowfhip without time are wrought by 
the following proportion. 
As the total ftock 
To the total gain or lofs, 
So each man's particular ftock 
To his fliare of the gain o* lofs, 

YojL.III, A ^tejl. 

Hosted by Google 



FELLOWSHIP. 



PartlH. 



^ejl, I. A and B make a joint flock : A puts in 12 I. 
and B 8 1. ; they gain 5 1. : What is each man's fhare ? 



A's ftock 12 A. 
B's ftock 8 

Tot. flock 20 

Stock. Gain, Stock, 
B. If 20 : 5 : : 8 
8 

2|o)4]o 
B's gain 2 I. 



Stock. Gain. Stoch 
If 20 : 5 : : 12 
5 - 

2|o)61o 
A*s gain 3 I. 



A'S gain 3 
B's gain 2 

Total gain 5 proof. 



Qiiejl. 2. A, B, and C, make a joint flock : A puts 
in 78 i. B117I. and C 234 L; they gain 265 1. : What 
is each man's ihare I 



Stock 
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Chap. I. FELLOWSHIP. 



L. 

(A 78 
Stock of -J B 117 

CC 234 

Total flock 429 


A. 


Stock Gain. Stock. 
15429 : '265 :: 78 
78 , 

2120 
1855 




429)20670(48 1. 
1716 




3510 
3432 



78 

20 
429)1560(3 s. 

1287 



273 

12 



429)3276(7 d. 
3003 

273 
4 

429) 1092(2 £ 
858 



(234) 



A 2 



Stock. 
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FELLOWSHIP. 



Part III 



Stock. GAim Stock. 
B, If 429 : 265 : : 117 
117 


c. 


Stocks Gain. Stock. 
If 429 : 265 :^: 234 
234 


1855 
265 
265 






1060 

795 

530 


429)31005(721. 
3003 • 




429)62010(14410 
429 •• 


97 5 
858 






1911 
1716 


117 

20 

429)2340(55. 
, 2145 






1950 
1716 

234 
26 


^9S 
12 

429)2340(5(1, 

2I4S 






429)4680(10 s« 
429 

390 
12 


195 

4 
429)780(1 f. 
429 






429)4680(10 d. 
429 

390 
4 


(351) 






429)1560(3 f. 
1287 


I. 
CA 48 

Anf. Gain of < B 72 
CC 144 


S6 

3 

5 
10 


7 

S 

10 


(273) 
/. Rem. 

2 234 
I 351 

3 273 



Pr<9(?/ 265 o 



858 



iVbf^ T . When in any queftion there happen to be 
remainders, they muft be reduced equally low, fo as to 
be all of one name j and tbca th^ir lum will be either 

equal 
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Chap, t T* E L L O W S H I *. S 

^qual to the divifor, or exaftly double, triple, &c. of 
it : and accordingly 1,2, 3, &c. carried from the fum 
of the remainders, and added to the particular gains, 
will make up the total gain ; or the divifor will always 
divide the fum of the remainders exactly, and the quot 
added to the particular gains will give the total gain. 

Note 2. When the partners have equal fhares of ftock 
or capital, their fhares of gain, lofs, or neat proceeds, 
is found readily by dividing the total gain, lols, &c. by 
the number of partners, thus* 

Suppofe A, B, and C, were equally concerned in a 
voyage to Virginia, and that the neat proceeds turned 
Out to 575 1. each partner's fhare will be L. 191 : 13 : 4> 
caft up as under. 

L, Si d» 
3)S7S(»9i 13 4 

Note 3. When' the fraftions denoting the partners 
fhares of ftock or capital have all the fame denominator, 
each partner's fliare of gain, lofs, &c. is quickly found, 
by dividing the total gain, &c, by the denominator, and 
multiplying the quot by the refpdftive numerators; thus. 

Suppofe A, B, C, and D, buy a fhip for a fum of 
money, whereof A, B, and C, pay \ each, and D f or 
^; and that her freight on a voyage amounts to ^60 1. 
che partners fhares are found as follows. 

6)260 

L. 43 : 6 : 8 to A 

43 : 6 : 8 to B 

43 : 6 : 8 to C 

I 30 : o : o to D 

Proof 260 

Note 4. The operation may fometimes be fhortened 
or facilitated by firft finding the gain, lofs, or tieat pro- 
ceeds, per cent, or per pound, and then working by the 
rules of praftice, thus. 

Suppofe A, B, and C, join in an adventure to Bar- 

badoes, 
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^ FELLOWSHIP, PartllL 

badoes; which, with all charges, amounted to 2000 1. ; 
whereof A paid 400 1. B 600 I. and C 1000 I. ; they 
have returns in goods, which being difpofcd of, the 
neat proceeds amounted to L. 4333 : 6 : 8 : What ihould 
each partner get ? 



If 2000 : 


4333 ^ 


8 : : ICO 


20 


: 


4333 ^ 


8 : : f 


10 




;2i6[6 13 
20 

i3i3 

12 

4I0 


4:; I 


216 13 


4 per centi 






4 




t. s. d. 


400 =: 866 13 


4 


A 


gets 866 13 4 


200= 4^3 6 


8 






600 z= 1 300 




B 


gets 1300 


looo = 2166 13 


4 


C 


gets 2166 13 4 



Proof 4333 6 _ 
Again, fuppofe A, B, and C, join in an adventure to 
Jamaica, and fhip off, on 'heir joint credit, goods^ to 
the value of 3000 1. ; and, to complete the cargo, the 
partners, from their own warehoufes, fhip off fueh 
goods as they had proper for the voyage, viz. A goods 
to the value of 100 1. B 200 1. C 300 1 ; the neat pro- 
ceeds of their returns in fugar and rum amounted to 
^9301. ; What fhare of this belongs to each partna^ ? 

3600 : 6930 : : I 
360 : 693 :: I 
120 : 231 :: I 

40 : 17 -^ I 'ii per I 

Shares. 

L. s. 

A*sftock 1100x77.= 847oo,-r-4P = 2ii7 10 

B's ftock 1200x77= 92400,-7-40 = 2310 

C;s flock 1300x77 = iOQiQQ,-r 40 = 2502 10 

Proof 6930 

Decimally^ 
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Chap. I. FELLOWSHIP. 7 

Decimally, 
^ejl. 3. A, B, and C, make a joint ftock'of 735I. 
whereof 

I. J-. d. I. 
A puts in 277 13 4=277.^^ 

B 163 6 8 = i63.j 

^ 294 = 294. 

Totalftock735 735-0 

They gain 49 1. ; required each man's fiiare, 

L. L, 

L. I. f27j,^: 18,^^ A 

If 735 :49 :: ^ 163.^ : lo.^S B 

(^294. : 19.6 C 

49.00 proof. 

But the eafieft way is to find the gain or lofs per 1. ; 
and by ^his muhiply each man's ftock. This common 
muhiplier is found by the rule of three, or fimply by 
dividing the total gain or lofs by the fum of the flocks ; 
thus : , 

L. L, I. L. 

^s 735 • 49 • * I • 'Oj^ common multiplier. 



And 



49 00 proof. 49 00 0.0 
Again, fuppofe A put in 15I. B 24I. and C 33 1. and 
gain 63 I. ; what is each man's fhare of faid gain I 
A I 5 I. 
B 24 
C_3^ 

72)63. c(. 875 common multiplier. 



L. L. L. 


L. 


s. d. 


■277.^^x.ojg=i8.5/ 


= 18 


10 2.^ 


i63.^x.oj^' = io.^8 


=: 10 


17 9'Z 


.294* X. 0^=19.6 


= 19 


12 



L. 

iSX.87s=i3. 125 = 13 
24X. 875=21 =21 
33X. 875=28.875=28 


s. d. 

26 



17 6 


A's fhare, 
B's (hare. 
C's fhare. 


63 




proof. 

MORE 
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S FELLOWSH IP, 3PartIIL 

MORE EXAMPLES. 

^teJI. 4. A, B, and C, make a joint ftock : A put? 
in 460 1. B 510 1. and C 480 I. ; they gain 340 1. : What 
is each partner's (hare ? 

L. s. d, /. Rem. 

fA 107 1723 85 

jf^nf. Gain of '"j B 119 u 8 2 no 

LC 1 1 2 I r o I 95 

Proof. 340 00 o o 290 
^eft, 5. Three perfons trade together : A puts la 
230 1. B. 529 I. and C 344 I. 10 s. ; they gain 520 1. j 
What is that to each ? 

L. s. d. Rem, 



f A 108 7 

of -*} B 249 5 

LC 162 6 



7f 271 



Jnf, Gain of ^ B 249 5 7 844 

^ ^9 1092 

Queji, 6. A, B, and C, make a joint ftock of 3 2 56 1. ; 
whereof A puts in 1026 1. B 985 1. and C the reft ; by 
misfortune they lofe 2000 1. : What part of that muft 
each bear ? 

Z. J. d. Rem, 

f A 630 4 5 928 

Anf. '^ B 605 o 8| 1240 

LC 764 14 10 1088 

^eji, 7. Four partners, A, B, C, and D, built ^ 
fhip, which coft 1730 1. ; and the freight for her firft 
voyage amounted to 370 L ; of which A's (hare was 
74 I. B*s ml. Cs 148 1. and D's 37 1.: What wa? 
each partner's ftock ? 

I. 
TA's ftock was 346 

^""J' I C's . - 692 
LD's - - - 173 

Total ftock 1730 proof. 

Quejl. 8. A, B, and C, in company, gain 36 I. : A 
put in 20 1. B 30 1. C a fum unknown ; C took up 16 1. 
of the gain ; What did A and B gain ? and what did 
C put in ? 

Anf. 
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Chap, I. FELLOWSHIP. 

.'s gain 8 

Anf. <{ B's gain 12 

~l's flock 40 



fA's 
\ B's 
LC's 



ijz/c/?. 9* A, B, C, and D, in partnerfliip, had a joint 
ftock of 600 1, and gained a certain fum ; of which A, 
B, and C, took up 60 1. 5 B, C, and D, 90 ; A, C, and 
D, 80 ; A, B, and D, 70 : What was the ftock and 
gain of each partner I 



Stocks Gaink 

L. L. 

'A's 60 10 

, ^ J B's 120 20 

Jnf. <? 



C's 180 30 

LD's 240 40 

II, Fellowfjip with time 

Jn fellowfhip with time, the gain or lofs is divided a- 
mong the partners, both in proportion to the (locks 
tbemfelves, and alfo in proportion to the times of their 
continuance in company : for the fame ftock continued 
a double time, procures a double fhare of gain ; and 
continued a triple time, procures a triple fliare of gain ; 
that is, the fliares of gain or lofs are as the produds of 
the feveral ftocks multiplied into their rcfpedlive times ; 
and accordingly queftions belonging to this rule are 
wrought by the following proportion. 

As the fum of the produds of the feveral ftocks into 
their refpedlive times 

To the total gain or lofs, 

So the produ<il of each man's ftock into his time 

To his Ihare of the gain or lofs* 

^ieft. I. A put into company 40I. for 3 months, 
B 75I. for 4 months J they gain 70 h : What fhare muft 
each man have ? 

Vol. in. B A 
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10 FELLOWSHIP. Part IIL 

A 40 X 3 =r 1 20 third term for A's fhare. 
B 75x4 = 300 third term for B's fhare. 

420 firfl: term. 
I. L. 

A. If 420 : 70:: 120 B. If 420 : 70 ; : 300 



120 



300 



42|o)84g1o(2o 1. 42|o)2xoo|o(5o I. 

84. - 210 



(o) (o) 

A's gain 20 

B's gain 50 

Total gain 70 proof. 

^z/^/?. 2. A put into company 560 1. for 8 monihs<, 
B 279 1. for 10 months, and C 735 1. for 6 months ; 
they gained icoo 1. : What fhare of the gain mufl each 
have ? 

A 560 X 8 =z 4480 third term for A*s fhare.- 
B 279 X 10 zi: 2790 third term for B's fhare. 
^ 735^ 61114410 thiid term for C's fhare. 









1 1680 hrft term. 
















I. 




I. 


s. 


d. 


f. 


Rem, 


A. 


If 


1 1680 ; 


: 1000 : 


: 4480 


:3B3 


II 


2 


3 


208 


B. 


If 


I I 680 1 


; ICOO : 


: 2790 


:238 


17 


4 


3 


80 


C 


If 


1 1 680 ; 


: loco : 


: 4.^10 


• 377 


1 1 


4 


I 


880 










Proof 


J 000 


00 








1168 



Decimally, 
Qiicjl, 3. A, B, and C, enter into partnerfliip, viz. 

I. /. d, 
A puts in 58 10 o for 8 months 3 weeks. 

B — C5 15 o'for 6 months 4 days* 

C- — 48 J 7 6 for 12 months 2 weeks. 

They 
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Chap. I. FELLOWSHIP. n 

They gain 125 1. 14s.: What is each man's iliare ? 

I. Mon. Prod 

A's ftock 58.1^ X 8.75 = 511.875 
B's ftock 65.75 X 6.1428 = 403.8891 
C's ftock 48.875 X 12.5 = 610.9:^75 



Sum of the produ^ls 1526.70 16 

■X. 

f5ii.875 : 42.1449 A 

As 1526.7016 : 125.7 :: <j 403.8891 : 33.2539 ^ 

L610.9375 ; 50.3011 C 

Total gain nearly 125.6999 proof. 

But here too the eafieft method is to find the gain or 
lofs per I. and then make this a common mulciplier of 
the feveral produdls of the flocks and rimes. Thus, 

I. L. 

As 1526. 7016 : 125.7 •• I • .08233 common muhiplier. 

A 511.875 B 403.8891 C 610.9375 

Multiplier 33280. inverted 33280. 3:5280. 

409500 3^3tii 4o'875o 

10237 ^^77 12218 

1535 1211 1832 

153 121 183 



42.1425 33'252o ^ 50-2983 

The fliares of the gain are nearly the fame as before. 

MORE EXAMPLES. 

^left,^. A, B, and C, hire a pafture for 24 1.: A 
puts in 40 cows for 4 months, B 30 cows for 2 months, 
and C 36 cows for 5 months : What fhare of the rent 
muft each pay I 

B 2 Anf. 
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12 FELLOWSHIP, Partlll, 



"A's fliare of rent 9 12 

Anf. ^ B's (hare - 312 

Vs Ihare - 10 \6 



4nf. \ B's 
LC's 



Proof 24 



^ejl. 5. A, B, and C, agreeing to trade together, 
A puts in 529 1. for 4 months, B 329 1, for 7 months, 
and C 900 1. for 2 months ; they gain 540 1. : What is 
each man's fhare ? 



Anf. 



TA w 

HB I 
LC 1 



L. 


s. 


d. 


Rem. 


83 


14 


8 


2304 


99 


>9 


5 


1332 


156 


5 


io| 


2583 



i2i/^. 6. A and B enter into partnerfhip for a year ; 
accordingly A put in the firft of January 50 1. ; but B 
could not put any money in till the fii ft of May : What 
fum muft B then put in to be intitled to an equal fhare 
of the gain at the year's end ? Anf, 75 1. 

^leji, 7. A, B, and C, agree to trade in company for 
12 months : A put in at firft 364 1. and at the end of 
4 months he put in 40 1. more ; B put in at firft 408 1, 
and at the end of 7 months he took our 861.; C put in 
at firft 148 1. and at the end of 3 months he put in 861, 
more, and at the end of other 5 months he put in 100 I, 
more ; at the year's end their gain was 1436 1. : What 
is each man's fhare ? 



Anf. 



Note. Queftions in double fellowfhip are proper exer- 
cifes for the learner, but feldom occur in real bufinefs ; 
differences in point of time being ufually adjufted by an 
intereft-account. 



L, s. d. 


Rem. 


fA's gain 556 3 6 


6192 


\ B's gain 529 16 9 


5496 


LC's gain 349 19 8 


416 
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Chap. IL FACTORAGE. 13 

CHAP. II. 
FACTORAGE. 

FAftors are agents or doers, refiding abroad, or be- 
yond feas, who adt for their employers ; and for 
their trouble are generally allowed, in name of commif- 
fion or fees, fo much per cent. The computations they 
have occaiion for are luch as occur in the folution of 
the following or like quefbions. 

^eji. I. A B's fales per the Swan amount to 675 L 
J 8 s. 8 d. : What is the commiffion at 8 per cent. ? 



If JOG : 8 



8::675 


18 


8 
8 


If 


Decir) 

100 


nally, 

L. 
: 8 : : 675.9J 
8 


L. 54.07 
20 


9 


4 


L. 54.074^ 
20 


s. 1.49 
12 


s. 1.493 
12 


d. 5.92 

4 

f. 3.68 


d. 5.920 

4 
f. 3.68 



Queji. 2. A factor buys, and fhips off to his employer, 
goods to the value of L. 1334 : n : 5^ : What is the? 
commiffion at 5 per cent, P 



If 
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14 FACTORAGE. Part III. 

Decimally, 
L. s. d. I. 

If 100 : 5 : : 1334 i^i 5^ If 100 : 5 : : i334-57iS7S 



L. 66.72 17 

20 


H 


L. 66.72859375 

^0 


s. 14.57 
12 


s. 14.57187500 
12 


d. 6.86 
4 

f- 3-45 


d. 6.362500 

4 
f. 3.4 "^oo 



^lejl, 3. The prime coft of a parcel of configned 
goods, per invoice, is L. 37 : 8 : i^; thefe the fadlor 
fells at 75 per cent* advance on the invoice : What is 
their value in the fale \ 



If 100 



I. 


J. 


d. 




L. 


:7S- •• 37 


8 


ii 


If 100 ; 


:I75 :: 37.40625 


20 








175 


748 








^ 18703.25 


12 








26184375 , 


8977 








3740625 


4 








L. 65.4609375 
20 


35910 










75 








s. 9.2187500 

12 


17955 
25137 
















d. 2.62500 


4)26932.50 








4 


12)6733 








f. 2.500 


2o;56|i 










28 I 


I 


advance. 




37 8 


•i 


prime coft. 





65 9 2^ value in the fale, 

^ejl. 
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Chap. II. F A C T O Pi. A G E. 15 

^ejl. 4. The neat proceeds of a fale is 620 I. 12 s. 
6| d. : To what value ought the fadlor to make returns, 
fo as to clear the debt, and have 5 per cent, commif- 
fion ? 

If 105 : 100 : : 620 I2 6^ 

20 



12412 
12 

148950 
4 



595S02 

100 

4) 

105)59580200(567430 



12)141857 2 f. 
7o« — -.-„ 

630 2lo)ii82|i 5d. 

780 591 I s, 

735 

43^ 
420 



320 



(50) 



Decimal/y$ 
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Decimally, 
L. 




If los : 


100 


: : 620.62708^ 






105)62062.708.3' (591.0734 






9S^ 


20 




s. 1.4686 






945 


12 






112 


d. 5.O16 






105 


4 






770 


f. 2.464 






735 




L. 


J. 


358 
d^ 315 




Value of returns 591 
Commiffion 29 


I 
II 


si- 433 
I 420 




Proof 620 


12 


6* (13) 





Queji. 5. A fa<S):or buys for his employer goods to the 
^alue of L. 7864 : 16 : 8 : "What will his commifEon 
-come to at 2^ per cent, f 



H 
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2| per cent, is -^-^ of 100; and therefore. 
By Practice, 

I. s, d. L. s. d. 
4lo)786|4 16 8(196 12 S M* 
Rem. 24 Decimally. 



20 



L. 



49|6( If 100 : 2.5 : : 7864.8J 

2.5 



Rem. 16 
12 

20|3( 



12 ^ 393241!^ 

157296(56 

L. 196.6208^ 
20 



s. 12.416^ 
12 



d, 5.000 

^ejl, 6. If I grant a draught on London for 4835 h 
and be allowed i^ per cent, in name of premium or 
cammiffion, what will that amount to ^, 

L. 

I per cent. =z y^ = 4^-35 
1 = 1 of that = 12.0875 
I z=^ of that = 6.04375 

L. 66.48125 

20 



s. 9.6250 
12 



d. 7.500 ^;7/;l. 66:9: 7I 

Some, inftead of paying a premium, chufe to take 
the bill payable fo many days after date or fight ; and 
in this way, 73 days are reckoned equal to i percent. 

Vol. III. C QueJ, 

Hosted by Google 



i8^ FACTORAGE. PartllL 

^left, 7. A fabler fliips off, by his employer's order, 
goods to the value of L. 97 : 5 : 8 : What will his com- 
miiiion at 2 per cent, amount 10 ? 

2 per cent. r= -^- of 100. 

By Pradlice, 

5|o)9l7 5 8(1 18 io| Anf, 

Rem. 47 




54|8( 

Rem. 48 
4 





Decimally. 


If 


100 


: 2 : 


L. 

: 97.28^ 
2 




1.9456^ 
20 






s. 


18.913' 
12 






d. 


10.960 

4 



3 0l2( f. 3-84 

(42) 

MORE EXAMPLES. 

Qiiejl. 8. A fa(^or fliips off for his employer goods 
to the value of L. 1629 : 4 : 3^; : What will his com- 
miffion at 5 per cent, amount to ? Anf, L. 81 19 : 2-|-. 

^lejl, 9. A factor owes his employer L. 262 : 11 : 7f : 
How much ought he to remit, in order to clear the 
debt, and have 2-^ per cent, commiffion on the lum re- 
mitted ? Anf. L. 256 : 3 : 6-|-.- 

Queji. \ o. A Factor negetiates a bill of L. 76 : 10 : 9: 
What comrniflion may he charge on this head at \\per 
cent P Anf. L. i : 2 : 1 1 -^-. 

CHAP, 
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CHAP. Ifl. 
TARE and TRET, he. 

f^Rofs weight is the weight both of the commodity, 
^^ and of that which contains it, whether calk, hogf- 
head, barrel, bag, fack, or wrapper. 

Tare is an allowance on weighable goods, made by 
the King to the importer, or by the feller to the buyer, 
in confideration of the outiide package; fuch as, cafk, 
bag, box, cheft, wrappers, &c. 

Tret is an allowance of 4 lb. on T04 lb. on garbled 
goods, or fuch as are fold by the pound-weight, grant- 
ed for break, wafte, or duft mixed with the goods. 

Cloff OY dough, called alfo draughty is another fmali 
allowance on iome weighable goods, ufually 2 lb. on e- 
very 3 C. to turn the fcale, or make the weight hold 
out, when the goods arc re-weighed. This is claimed 
chiefly, or only, by the citizens of London. 

Silt thy ov flit tie weight, is what remains after the tare 
is deduced from the grofs : and is lb called only when 
tret is allowed; for when there is no tree, there is no 
futtle. 

Neat %veight is the weight of the goods after all gi- 
ven allowances are deduced. Thus, if tare, tret, and 
cloft; be allowed, the neat weight is what remains after 
thefe three allowances are deduced. If tare and tree 
only be allowed, the neat weight is Vvhat remains after 
thefe two allowances are deduced. If tare only be al- 
lowed, the neat weight is what remains af:er that al- 
lowance is deduced. 

I. Tare, 

Tare admits of three varieties : for fometimes the 
hogOiead, calk, or barrel, is weighed before the gooes 
are packed, and the tare inicrted in ibe invoice along 
^VHh the grofs weight ; or the tare is fo much on the 
whole. Again, the allowance for tare is fometimes {o 
C 2 much 
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much per frail, per firkin, per hogfhead, per chefl, 
per bag, &c. Laftly, the allowance for tare is fome- 
times lb much per C. 

I. When the tare is inferted in the invoice, or is fo 
much on the whole, the neat weight is found by fub- 
trafting the tare from the grofs. 

E X 2\ M P L E I. 

Suppofe a fpiflor in Jamaica buys for the ufe of his 
employer in Britain, the three following hogfheads of 
fugar, their neat weight in pounds, that being the ufual 
form, is computed as under. 

N° C. Q, lb. Tare in pounds. 

1. 1 6 I 14 114 

2. 14 3 7 no 

3. 15 2 21 116 



46 


3 1 


46 




46 




469 s 




5250 


grofs. 


340 


tare. 



-340 



lb. 4910 neat. 
EXAMPLE II. 
A grocer buys 54 chefts of fpice, each cheft weigh- 
irig 4 C. 2 Qj^ 141b. grofs ; tare on the whole, 21 C. 
3 Q. 18 lb. : ]?tequired the neat weight. 
C. d lb. 

4 2 14 54 = 9 X 6. 

9 



41 2 14 
6 



249 3 o total grofs. 
21 318 tare. 



Jnf. 227 3 10 neat. 
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2. When the tare is fo much per frail, per firkin, 
per cheft, per bag, Sec. multiply the allowance for tare 
by the number of frails, firkins, chefl:s, or bags ; fub- 
tradt the produ6l from the grofs ; and the remainder is 
the neat vvcight. 

Or, from the grofs weight of i frail, firkin, hogf- 
head, &c. fubtra^l its tare ; the remainder is the neat 
weight of I frail, firkin, &c. ; which, multiplied by the 
number of frails, &c. gives the total neat weight. 

EXAMPLE I. 

"What is the neat weight of 7 frails of raifins, each 
weighing 3 C 3 Q^io lb. grofs, tare at 24 lb. per frail? 



c. 


Qs 


11;, 


/^. 


3 

26 
I 


3 

3 
2 


10 
7 frails. 

14 grofs. 
tare 


24 
Frails 7 

168=1 2 


Jnf.2i 


I 


14 neat. 




a 




3 


Or, 

10 grofs of 
24 tare. 


I frail. 


3 


2 


14 neat of 
7 


I frail. 


25 


I 


14 neat of 


7 frails. 


E X 


A 


M P L E 


II. 



What is the neat weight of 14 bags of cotton, each 
weighing 2 C. 2 Q^7 lb. tare at 9 lb. per bag ? 
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225 


TARE 


and 


TRET. Part III 






1 




Or, 


14 = 7 


2 
X 2 


^. lb. 

2 7 
7 


C. 

2 

2 

^7 


Q, lb. 

2 7 grofs of I bag. 
9 tare. 


Bags. 
14 


17 


3 21 

2 


I 26 neat of i bag- 
7 


9 
126 


35 
35 
35 
3598 

4018 
126 


3 14 

grofs^ 
tare. 


1 14 

2 




34 
34 
34 
3484 


3 00 neat of 14 bagSc 




lb. 3892 


neat. 


38v2 


lb, neat. 



Note, The tare for feveral forts of goods Is afcer- 
tained in the book of rates. Thus, for every bale of 
filk from Smyrna or Cyprus, weighing ^300 lb. or up- 
wards, the tare is fixed at 16 lb. ; for every bale weigh- 
ing 200 lb. or upwards to 300, the tare is 14 lb. ; and 
for every bale under 200 lb. the tare is 12 lb. 

Accordingly the neat weight of the live following 
bales of filk: from Smyrna, will be made out from the 
book of rates, asunder. 



NO 


lb. 


, Tare 


I. 


346 


16 


2. 


300 


16 


3- 


284 


14 


4- 


200 


14 


5- 


158 


12 


Grofs 


1283 


72 


Tare 


72 




Neat 


1216 





3. When 
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3. When the tare is fo much per C. work by one or 
other of the two rules following. 

RULE I. 

If the tare be 14 or r6 per C. take accordingly -I or 
f of the grofs for the tare ; which, fubtradled from the 
grofs, leaves the neat weight. 

EXAMPLE I. 



lb. 

14 



Ik 
16 



C. ^ lb. lb. 

493 2 24 grofs. Tare 14 per C. 



61 2 24 tare. 



432 o o neat. 

EXAMPLE 



IL 



C. ^ lb. lb. 

1 19 3 o grofs. Tare i6 per C. 



17 012 tare. 



102 2 16 neat. 



RULE n. 

If the tare be any other than 14 or 16 per C. firft 
work as above for 14 or i6> and then take aliquot 
parts of the quot. 

EXAMPLE I. 



lb. 

7 



I 

i of i 



C. Q, lb. lb. 

57 2 24 grofs. Tare 7 per C. 



7 o 24 



3 212 tare. 



54 o 12 neat. 



EX- 
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TARE and TRET. Partlll. 



lb. 

I 



EXAMPLE II. 

C. Q. lb. lb. 

573 2i3grofs. Tare, 17 per C. 



4 of 



I 

of I 
fofi 



71 

10 

5 


2 225: 
27 
134 


87 


7t 



486 2 6 neat. 
EXAMPLE 



III. 



C. Q, lb. lb, 

2 1 2 grofs. Tare 2 1 per C. 



Jh. 


iofi 


44 


Z IZ glUil). 


14 

7 


5 
2 


2 H 

3 4| 


21 


8 


I i2| tare. 




36 


27^ neat. 



In the examples following, the firfl: part of the com- 
. pound fradtion only is exprelTed, the other part or 
parts, for brevity's fake, being omitted. 

EXAMPLE IV. 

C. a, lb. lb. 

170 2 14 grofs. Tare 6 per C. 



lb. 


f 


lyu 


z 


14 giuid. 


\6 


24 


I 


M 


8 
2 


I 
I 


12 

3 






21 

5i 


6 


9 





15I tare. 




161 


I 


26| neat 



EX- 



Hosted by 



Google 



Chap. Iir. TARE and TRET. 25 

EXAMPLE V. 



lb. 
36 



8 
2 

10 



a ^ ih, lb. 

550 I o grofs. Tare 10 per C 



78 2 IX 



39 I 6 
9 3 8| 



49 o ^^k ^^^^e- 



16 



4 

12 



501 013^ neat. 

EXAMPLE VL 

237 I 14 grofs. Tare i:> per C. 



33 3 18 



16 3 23 
8 I 25i 



25 I 20^ tare. 



Ill 3 2l| 



A^(?f^ I. That 14 arid 16 pounds per C. in ay be con- 
lideied as the ftandards of tare, in regard tare at any o- 
ther rate may eafily be computed from them, as is done 
in the above examples. 

Note 2. It is not ufual in computing tare to take no- 
tice of any thing lower, or lefs, than ^ lb. ; and ac- 
cordingly, in Ex. 2. fome fmall fradlions are negledled 
or thrown away. 

Note 3. Though the method of computing tare, ex- 
plained above, be the more ufual way ; yet Ibme chufe 
to muftiply the pounds grofs by the rate, or allowance 
of tare, and dividing the product by 112, the quot gives 
the tare in pounds. Ex. i. wrought in this manner 
follows, 



VoL.IIL D 
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a ^ lb. lb. 

57 2 24 grofs. Tare 7 per C. 
57 

57 
5780 



6464 
7 



/^. 6^. i2, /^. 
112)45248(404 = 3 2 12 as before. 
448 

448 
448 

(o) 

Others multiply the C/s by the rate of tare, and for 
the quarter and pounds take proportional parts, thus. 

C. Q. lb. lb. 

57 2 24 grofs. Tare 7 per C. 
7 
Tare of 57 C. is 399 

of 2 Q^ is 3^ 

-of 16 lb. is I 

of 8 lb. is o| 



ii //^ 



Total tare 404 =3 2 12 as above. 

Note 4. The tare for oil in uncertain caflcs is 18 lb. 
per C. but pays duty by the gallon, and the number of 
gallons is computed from the neat weight, by allowing 
7^ lb. to a gallon ; that is, multiply the neat pounds by 
2, the produdt divided by 15, quotes gallons 5 or, di- 
vide the produft by 3, and that quot by 5, 
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EXAMPLE. * 







128 2 

153^ 
56 


oil grofs. 


Tare i8 lb. per C. 


Ih. 




14392 


lb, grofs. 




16 

2 


I 

T 


2056 

257 

2313 

12079 
2 


lb. tare, 
lb. neat. 

half-pounds. 






2415S 






I 

T5 


l6lO|; 


gallons. 





In working decimally, the tare may be found by mul- 
tiplying the grofs weight by the number of pounds tare 
ip one C. or by the decimal of the tare; and this pro- 
<fu6l fubtracSled from the grofs weight leaves the neat. 
But it is eafier, and more ufual, to work by one or other 
of the three methods following. 

I. Multiply the grofs weight by the neat pounds ia 
one C. and the produft is the pounds neat. 



D 2 Ex. 
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Ex. 


C. 

573 


a, 

2 


lb. 

13 grofs. 
C. 


Tare 17 


lb. per C 








573.616 
95 


groff. 
lb. neat in 


iC. 








2868080 












5162544 


c. ^ 


lb. 






112 


)54493-52o 
448 •• 

969 

733 
-672 


(486 2 


5^ neat. 



(61) 

2. Multiply the grofs weight by the decitnal of the 
neat pounds in i C. and the product is neat C, 

C. 

IK C. Ex. 573.616 grofs. 

95 =.8482 2848, multiplier inverted. 

4588928 

229446 

45889 

1147 



lb. 



486.5410 neat weight nearly, 
t parts, as in Pra£lice. 

Ex. 573.616 grofs. Tare lylb. p. C. 



3. Work by aliquot parts, as in Pra£lice. 



14 =: I of the grofs = 71.702 
2 = f of the former =: 10.243 
I =: ^ of the former = 5.1 21 

17 ~ 87.066 tare. 



486.550 neat weight nearly. 

in 
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In working by aliquot parts it will be convenient to 
have at hand a table of divifors, fuch as the following ; - 
which is conftrudled in the fame manner as the table of 
rates and divifors in decimal practice. 



lb. 

Tare. 


Divifors. 


lb. 

r. 

10 
II 

12 

13 
14 
15 
16 

17 
18 


Divifors. 


lb. 
T. 

19 

20 

21 

22 

23 

24 

'25 

26 

27 


Divifors. 


I 

2 
3 


2,7,8 
7>8 
7,8, -f 2 

4,7 

4,7>-f 4 
4,7> + 2 

2,8 

^'7 , 
2,7, + 8 


2,7. + 4 
8,7,-12 

8,-7 


7,- 
7>- 
8,- 


-4,— 20 

-4- 

-2 


4 

5 
6 


8, — 7,+ i2 

8 

8, + 7, — 2 


7,- 
7»- 
7,H 


-4,4-2 

-2,-8 

-2 


7 
8 

9 


7 

8, + 7, + 2 

7. + 8 


7,4-2, + 8 
7» + 2, + 4 

7,+2,+4,+ 2 



II. rr^/. 

Tret being always 4 lb. per 104 lb. fuctle, is found 
by taking ^V ^f ^^^ futtle-weight. 






EXAMPLE I. 

C, ^ lb. 

428 I 19 futtle. Tret 4 lb. per 104 lb. 
16 I 25 J tret. 

411 3 21^ neat. 



^. 
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TARE and TRET. 



Part III. 



26)428 
26 

768 
1^6 



12 rem. 
4 

26)49(1 
26 

23 rem. 
28 

47 

26)663(25^- 

£L 

143 
130 



0^ lb, C, ^ /^. 
I 19(16 I 25I 



(13) 



lb, 

16 

4 
2 

22 



EXAMPLE II. 

C, ^ lb. 

836 2 17 grofs. Tare 22 lb. per C. 

. rp^g^ ji^^ j^ jl^ 

119 2 2| ^ r ^ 

29 3 m4 

14 3 2i| 



164 



10 tare. 



672 I 
25 3 



7 futtle. 
12 tret. 



O46 I 23 neat. 

Note, The neat weight may alfo be had by annexing 
two ciphers to the futrle pounds, and then dividing by 
104. Ex. I. wrought in this manner follows. 

a 
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C. Q, lb. 

428 I 19 futtle. Tret 4 lb. per 104 lb. 
5136 

"^^ lb. C. Q^ /^ 



104)4798300(461374=411 3 2i| as before, 
416 ' ' " 

638 

624 



143 

104 



3go 
312 

780 
728 

In working decimally, multiply the futtle by 
*03^5 =tI4' a^^ fhe produa: is the tret ; which de- 
duced from the futtle, leaves the near. 

But it is fhorter to multiply the futtle by .9615 zn-j-^?, 
and the produa is the neat. Ex. 2 done in this manner 
follows. 

a ^ ibT c. 

836 2 17 =: 836. 6^17 grofs. Tare 22 lb. per C. 
fii9.52i6 Tret4ib.periQ4lb. 

7-{-4-|- 2 ^ 29.8804 

L 14-9402 

164.3422 tare. 



672.3095 futtle. 

5169 multiplier inverted, 

60507855 

40.^3857 

67230 

33615 

646.42557 neat weight nearly. 

III. Cloff. 
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III. Cloff. 

When tret is allowed, the remainder, after deducing 
the tare from the grofs, is c^Wtd fat tie \ and when cloff 
is allowed, the remainder of the futtle-weight, after de- 
ducing the tret, is again Q?i\\td f utile ^ or V2i\.\vtv f ubf utile. 

Cloff, being always 2 lb. on every 3 C. fubluttle, is 
found by taking y^-^ of the fubfuttle weight. 

Or, divide the fubfuttle C.'s by 3, the quot is cloff in 
double pounds ; thefe divided by 14 quot quarters ; and 
the remainder is double pounds, 

EXAMPLE I. 



C. J^. lb. 






4033 2 14 


fubfuttle. Cloff 2 lb. per 3 Co 


24 I 


cloff. 
near. 




4009 2 1 3 


^ 


Method I. 




Method 2. 


168)4033(24 C. 




3)4033(1 


336- 




4) C. ^ lb. 


673 




14)1344(9^(24 X 


672 




126- 


I 




84 


4 




84 


168)6(0 Q^ 




(0) 


28 







168)182(1 lb. Note, The i C. remaining in the 

168 firft divifion, and the 2Q^in the fub^ 

futtle, afford the i lb* cloff. 

(14) 



EX^ 
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EXAMPLE II. 

C. ^W. lb. 

32 3 20 grofs. Tare 14 per C. 

4 013 tare. Tret 4 per 104* 

—z — n , ClofF 2 per 3 C* 

28 3 7 futtle. ^ ^ 

1 o 12 tret. 



27 2 23 fubfuttle. 



i8|cloff. 



27 2 4| neat. 

iVbf^, The 27 C. afFord 18 doff. 
And the 2 Q^afford - ^ 



The cloff may be found decimally by multiplying the 
fubfuttle by .00 59 S =t^8- 

Any operation in tare and tret may be proved by 
working the fame queftion by the rule of three. 

PRACTICAL QJJ E S T I O N S. 

1. What is the neat weight of 346 C. 3 Q^i2lb. grofs, 
iare 12 lb. per C. ? Jnf. 309 C. 2 Q^zi^ib. neat. 

2. What is the neat weight of 139 C. i Q. 22 lb, 
grofs, tare 8 lb. per C. tret 4 lb. per 104, and doff 2 lb. 
per 3 C. ? A77f, 123 C. 3 Q^ 1 1 lb. neat. 

3. The neat weight being 216 C. tare 14 per C. 
what is the tare and grofs ? A)jf. The tare is 30 C. 
3 0^12 lb. and the grofs 246 C. 3 Q^. 12 lb. 

4. The neat weight being 97 C. 3 Q^2 lb. tret 41b. 
per 104, and tare 16 lb. perC. what is the tret, futtle, 
tare, and grofs ? j^nf. The tret is 3 C. 3 Q^i 8 lb. the 
futtle 10 1 C. 2 Q^2o lb."' the tare 1 6 C. 3 Q^22 lb. snd 
the grofs 1 18 C. 2 Q^i4 lb. 

5. The grofs weigtit being 44 C. 3 Q^ 18 Ibl the 
tare on the whole i C. i Q^^ lb. and the tret 4 lb. per 

Voj.. HI. E 104, 
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104, what is the neat weight, and what the price, at 

2 1. 16 s. per C. neat ? Anf, The neat weight is 41 C 

3 0^24 lb. and the price is 1 17 1. 10 s. 

6. Six hogfheads contain in all 55 C. o Q^ 26 lb. 
grofs ; now tare being allowed at 30 lb. per hogfhead, 
tret at 4 lb. per 104, and cloff at 2 lb. per 3 C. whae 
will bethe neat weight, and what the price thereof, at 
9 d. per lb. neat ? Anf, Neat weight 51 C. i Q^p| lb» 
price 215 1. 5 s. 6|d. 



CHAP. IV. 
BARTER. 



jArter, or truck, is the exchanging of one commo- 

dity for another ; in doing of which the price of 

one of the commodities, and an equivalent quantity of 
the other, muft be found either by praftice, or by the 
rule of three. 

^lefi. I. How many pounds of cotton, at 9 d. per 
lb. mull: be given in barter for 13 C. 3 Q^M lb. of pep- 
per, at 2 1. 1 6 s. per C. ? 

Firjiy Find the price or value of the commodity whofc 
quantity is given, as follows. 





c. 


(^ lb. L. s. 


21. 


»3 


3 14 at 2 16 


16 s. 


26 




141b. 


10 

I 


8 

8 

14 

7 



L. 38 17 



^ 



Secondly^ 
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Secondly i Find how much cotton, at 9 d. per lb. 
38 1. 17 s. will purchafci. as under. 

d. lb. I. s. 
If 9 : I : : 38 17 
20 



777 
12 



9)9324( 



C. ^ 



Jnf, 1036 /^. = 9 1 

if the above queftion be wrought decimally^ the ope- 
ration may ftand as follows. 

C. L. C, 

If 1 : 2.8 :: 13.875 
2.8 



1 1 1000 

^0375)38-8500(1036 = 9 1 Anf. 
37 5 ' " 

1350 
1125 



2250 
2250 



^left, 2. A. merchant receives 1I6 yards of cloth in 
barter for 189 gallons brandy, at 6 s. 8 d. per gallon, 
what was the cloth valued at per yard ? 

Gall, s, d, yds, L, yd, s. 

189 at 6 8 If 126 : 63 : : I : 10 Jnf. 

L."~67 



E 2 The 
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The decimal operation of the fame qucftion follows. 



G, L. 3)6-. 
If I : .J :: 189 



J-. 



i26)63.o(.5= 10 Jnf, 
63 o 



^lefi, 3. A and B barter ; A gets 20 C. of cheefe, 
at 21 s, 6 d. per C. ; B gets eight pieces of cloth, at 3 L 
14 s. per piece : What is the balance, and to whom 
due ? 

B's 8 pieces cloth, at 3 L 14 s. come to 29 12 

A's 20 C. cheefe, at 21 s. 6 d. amount to 21 10 

Balance due to B. - - 82 

Qiirjl. 4. A and B barter ; A hath ginger worth i L 
17 s. 4d. per C. ready money, but in barter he v^ill 
have 2 1. 16 s. per C ; B hath nutmegs worth L» 5 12 s» 
per C. ready money : How muft B rate his nutmegs in 
barter, to be on an. equal footing with A ? Say, 

L. s, d. L. s, L. s L. s. 

If I 17 4 : 2 16 :: 5 12 : 8 8 Ajif, 

The value or price of the goods received and deli- 
vered in barter being ais^'ays equal, it is obvious, that 
the product of the quantities received and delivered, 
multiplied into their refpecftive rates, will be equal. 

Hence arifes a rule which may be ufed with advan- 
tage in working feveral queftions ; namely, Multiply the 
given quantity and rate of the one commodity, and the 
product divided by the rate of the other commodity 
quotes the quantity fought ; or divided by the quantity 
quotes the rate. 

^ief\ 5. How many yards of linen, at 4 s. per yard, 
Ihould I have in barter for 120 yards of velvet, at 15 s. 
6 d. ? 

Tards, Sixpences Stxp* Turds. 

120 X 31 = 37^0, and 8)3720(465 ^nf. 

Qve[}. 
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^eji, 6. If I receive 140 yards of broad cloth in 
barter, for 28 yards of velvet, at i6s. 8 d. per yard, 
what was the broad cloih valued at per yard ? 

rds, GroaU. J. d. 

28 X 50 = 1400, and 140)1400(10 groats, or 3 4 Anf. 

Quejl* 7. How many hats at 7 s. napkins at 4 s. and 
caps at I s of each an equal number, may 1 have ia 
barter for 280 yards of linen, at 3 s. per yard ? 

Anf [fort- 
280 X 3 = 840, and 7 -{- 4 + I = 1 2)840(70 of each 

^icjl, 8. A has 41 C. hops, at 30 s. per C. for which 
B gives him 20 1. in money, and the reft in prunes, at 
5 d. per lb. t How many prunes did B give A befide the 
20].? Anf, 17 C 3 0^4 ib. 

Qucjl. 9. A has 608 yards broad cloth, at 14 s. per 
yard ; "for which B <.;ives him 125 1. 12 s. and 85 c, 
2 Q* 24 lb, bees wax : How was the wax rated per C, ? 
Anf. At 3 L 10 s. per C. 

^lejl, 10. A hath 120 yards druggets, worth 6 s. per 
yard, but in barter he will have 8 s. per yard ; B hath 
Ihalloon worth 4 s. per yard : How ought B to rate his 
flialloon in barter I and how many yards ought he to 
give A for his druggets I Anf, The flialloon is to be 
rated at 5 s. 4 d. per yard \ and 180 yards to be givea 
for the druggets. 

QueJL II. A hath 324 yards linen, at 4 s, 6 d. per 
yard ; for which B gives him hats, at 7 s. per piece, 
and {lockings at 6%> 6 d. per pair : How many hats 
and pairs of (lockings, of each an equal number, luufk 
B give A for his linen ? Anf, 108 hats, and as many 
pairs of ftockings. 

Sliief, 12. A has loo pieces filk, worth 3 1. per 
piece ; but barters them at 4 J. per piece, and takes their 
value from B in wool, at 7 i. 10 s. per C. which was 
only worth 61. per C. : How much wool mufi: B give 
A for the filk I Whether was A or B the gainer ? and 
how much ? Anf B gives A 53!- G. wool; and A gains 
20 1. 

CHAP. 
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Part in. 



CHAP. V. 
LOSS and G A I ISf. 

QUeftions relating to lofs and gain, are likewife foU 
ved by practice, or the rule of three, as in the 
tollowing examples. 

^lefi. I. A merchant bought 436 yards of broad 
cloth, at 8 s. 6 d. per yard, which he fold at los. 4 d* 
per yard : How much did he gain on the whole ? 

Find both the buying price and felling price by prac- 
tice or the rule of three, and their difference is the gain^ 







Yds. 
436 


at 8 6 


2 s 


6 s. 


130 
54 


16 

10 






185 


6 buying price. 






436 


/. d, 
at 10 4 


3 s. 


6 s. 

I ?. 
4d. 


130 
21 

72 


16 
16 

n 4 






225 
135 


5 4 felling price, 

6 buying price 



39 19 4 gain. 



Or, Find the gain per yard, by fubtra£ling the buy- 
in? rate fronn the felling rate; and then find the gain 
on 436 yaids, by pra<Si:ice or by the rule of three. 
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39 



s. d. 

lo 4 buying rate. 
8 6 felling rate. 


I s. 
(5d. 


Yds. 

436 at I s. 10 d. 

218 


I 10 gain per yard. 


4d. 


J45 4 




1 


7viy 4 




L. 39 J 9 4 gain. 


Td. 
Or, If I 


d. Yds, 

: 22 :: 436 

22 




872 

872 




12)9592 j^ 




2|o)79|9 4. 




Gain L. 39 19 4 


Yd. 
Or, decimally, If i 


: .091 


nZr. I. X. d. 
^:: 436 : 39 19 4 



i2w^. 2. A draper bought 124 yards of Holland for 
31 L : Flow muft he fell it per yard to gain 10 I. 6 s. 8 d. 
on the whole I 

To the buying price add the intended gain, and then 
find the rate' per yard, by the rule of three, 

I. s. d. Yds. L. s. d. Yd. s. d. 

31 o o buying price. If 124 : 41 6 8 :: 1 : 6 8 Jnf. 

10 6 8 gain. 

4168 felling price. 

Yds. L, Yd. s.d. 
Or, decimally, If 124 : 41.^ : : i ; 6 8 

^le/l. 3. A grocer bought 3 C. i Q^ 14 lb. of cloves, 
at 2 s. 4 d. per lb. which he fold for 52 lb. 14 s. : How 
much did he gain on the whole ? 

Find 
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Find the buying price, fubtra£l it from the felling 
price, and the remainder is the gain, viz. 8 1, 12 s> 

^e/l\ 4. A parcel of goods was bought for 60 1. and 
fold for 75 I. : What was gained per cent. ? that is. 
How many pounds, fhiliings, or pence, would have 
been gained in the fale upon looj. 100 s. or 100 d.laid 
out in the purchafe ? Anf, 25 per cent. For, 

L. L. 

As 60 : 75 : : 100 : 125. Or, As 60 : 15 :: 100 : 25 

Quejl, 5. If a halfpenny in the fhilling be a mer- 
chant's profit, what does he gain per cent, ? Anf, 4 1. 
3 s. 4 d. per 100 1. or 4^ per cent, 

Becaufe ^ d. per fliil- Or, Becaufel d. is^^^s. 
ling is 10 d. perl, you may and 24 = 4 x 6, you may 
work thus. work alfo thus. 

L. 100 4)100 1. 



10 



6)25 



12)1000 pence, t 1 

^ L. 4 3 4 per 100 I, 

2|o)8|3__^ 

L- 4 3 4 

Hence a penny in the fhilling is L. 8 : 6 : 8 per 100 K 
or 8^ per cent. And a penny halfpenny in the fhilling 
is 12 1. 10 s. per 100 1. or \i\per cent, 

Quejl, 6. If 2 d. in the fhilling be a dealer's profit, 
what does he gain per cent, P Anf. L. 16 : 13:4 per 
100 1. or i6| per cent, 

Becaufe 2 d. is ^ s. take |- of 100 1. as follows. 

6)100 1. 



L. 16 13 4 



Hence it is obvious, that whatever part of a fhilling 
the profit or lofs is, the fame part of 100 will be the 

gain 
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g2Lin or lofs per cent. Thus, 3 d. of profit or lo fs on 
the fhilling is 25 per cent. And in like manner, from 
the gain or lofs per cent: given, may the profit or lofs 
per fhilling be found. 

And whatever part of a pound the given gain or lofs 
is, the like part of 1 00 will be the gain or lofs per 
cent. ; which, therefore, may be found as diredled a- 
bove. 

Queji. 7. A chapman has goods to the value of 
L. 415 : 12 : 6; but coming to a bad market, was ob- 
liged to fell them at 12 per cent, lofs : What were they 
fold for ? y^;z/: 365 1. 15 Si See the work. 



100 
12 

If 100 ; Z^ 



L, s, 
415 12 

20 



8312 
12 

99750 
88 



79800 
79800 

12)87780.00 
2|o)73J|5 



^;?/:L. 365 15 



6 



Or thus : 

L. s. d. 

If 100 ; 12 :: 415 12 6 

12 



L. 49.87 10 

20 




d. 6.00 

L. s. d. 
Prime coft 415 12 6 
Lofs 49 17 6 

Price L. 365 15 o 



Qiieji. 8. A merchant buys goods to the value of 
425 L and ofiers to fell them for 15 per cent, profit 2 
What come they to \ Anf. 488 1. 15 s. Say, 



Vol. IIL 



If 
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If loa : 115 :: 425 

2125 

425 

425 

^ L.48h;|7 5 
20 



Or thus : 

425 at 15 fer cent. 
4 



400 
25 



60 

3 ^5 
63 1 5 profit. 
455 prime coil. 



L. 488 15 price. 



s, ijpo 
L. s. 

y>//7/: 488 15 

^eji. 9. The prime cod of a parcel of goods fent 
to Jamaica is L, 37 : 8 : i| ; and being fold at "] ^ per 
cent, advance on the invoice, what does that amount 
to ? Anf. L. 65 : 9 : 2^. Say, 



L. s. d. 




L. s. d. 


If 100:75 :: 37 8 li 




Or, If 100 : 175 :: 37 8 i^ 


20 




20 


748 




748 


12 




12 


8977 




8977 


4 




4 


35910 




35910 


75 




175 








17955 




17955 


25137 




25137 


4)26932.50 




3591 


^2)6733 




4)62842.50 


2lo)56|i I 




12)15710 2 


Adv. L.28 1 I 




2|o;i3o|9 2 


Prime coft 37 8 \\ 




Amount L. 65 9 2^ 


Amount 6^ 9 2^ 






The 50 ciit off is 


50 f 

Too ^ 


. = 1 f . more. 
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^ieft» 10. If ^6 pieces of cloth coft in all 129 I. 
how muft they be fold per piece to gain 15 p€r cent, P 
/Inf. L. I : 14 : 6. Say, 

L. L. s. 
If 100 : 115 : : 129 : 148 7. 

Pc, L. s. Pc, L. s. d. 
And, If ^6 : 148 7:11:1 14 6 

Quejl. II. A grocer bought 4 C. i Q^ pepper for 
L. 15 : 17 : 4; which happening to be damnified, he is 
willing to lofe 12^ per cent, : How muft be fell it per 
lb.? An/- At 7d. per lb. 

From 100 1. fubtradt 12 I. 10 s. and tliere remains 
87 1. 10 s. Then fay, 

L. £. s. L. s, d. L. J", d. 
If loo :87 io::i5 17 4:13 17 8 the felling price 

of the whole. 
C, Q, L. s, d. lb, d. 
And, If 4 I :i3 17 8::i:7 the rate per lb, 

^lejt, 12. If a merchant, In felling goods at 8 d, per 
lb. gain 11 per cent, what will he gain per cent, in felling 
the fame goods at 9 d. per lb. ? Anf, 26 jer cent, 
d, d 

If 8 : 112 : : 9 : 126 

^ejl, 13. Sold a puncheon of rum for L. 30 1. and 
gained 20 /^r (7^77/. ; What was the prime coft ? A?}/. 
25 I. 

L. L. 
If 120 : 100 : : 30 : 25 

^ejl, 14. A plummer fold 10 fodder of lead, each 
fodder containing 19^ C. for 204 1. 15 s. and gained 
i2\per cent, : How much did it coft him in all ? an^ 
how much per C. ? Anf, 182 1. in all ; and 18 s, 8 d» 
per C. 

F 2 ^eji. 
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^lejl. 1 5. A merchant fells 8 tuns of wines for 440 L 
and lofes 1 2 per cent, : How much did it coft per itun ? 
and how does he fell it per gallon ? ^nf. It coft 62 I. 
10 s. per tun ; and he fells it at 4 s. 4 d. i^y f. per gal- 
lon. 

^eji, 16, If a merchant fell cloth at 11 s. 6d. per 
yard^ and thereby gain 1 5 per cent, what would he gain 
per cent, by felling the fame cloth at 12 s. per yard ? 
j^nf, 20 per cent, 

^eJL 17. A merchant felling corn at 8 s. perbufhel, 
gained 10 per cent, ; but the market falling, he was ob- 
liged to fell the reft of the fame corn at 7 s. perbufhel : 
What did he gain or lofe per cent, on this laft fale ? 
Anf, He loft 3I per cent, 

Queji, 18. A draper bought 28 pieces of ftuffs, at 4 1. 
per piece, and fells 10 of them at 4 1. 6 s. per piece, and 
8 of them at 4 1. 8 s. per "piece : At what rate muft he 
fell the reft, to gain to per x:ent, on the whple ? Anf^ 
At 4 1. 10 s. per piece. 

CHAP. VI. 
MISCELLANIES, 

I. Brokage. 

BRokers are agents employed by merchants in tranf- 
a<Sting mercantile affairs ; fuch as, buying, felling, 
negotiating bills, &c. They are generally men that have 
been bred merchants, underftand trade and exchange, 
with the proper feafons of doing bufinefs. They m^ft 
too be men of character ; and no decayed merchant is 
allowed to officiate as broker without a fpecial licence. 
The payment or fee for their ferviqe is called brokage^ 
being a fcanty allowance of a few fhiliings per cent, or 
on the 100 1.; and is readily caft up by pradlice, as in 
tlie following examples. 

RULE. 

Find the brokage at i per cent, by dividing the given 
fum by ICO, and then take aliquot parts of the quot. 

I. What 
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1 . What is the brokage of L. 985 : 15 : 6, at 6 s. per 
cent. P 



85 15 6 

20 

15 
12 

4 
44 

Z. s. d. 
6s. = ^l, 9 17 l3 



X, 9 

J. 17 

d. I 

/• 3 



Or, 



is. = i 



9 17 i| 

^ 9 3| 

9 io| 

2 19 i| v/iT/; 



10) 29 II 5y 
^«/ 2 19 i| 

2. What is the brokage of 439 1. 19 s. at 7 s. 6 d, pet 

cent, ? 



L. 4 

s. 7 

d, II 

f. 3 



39 19 

20 

99 
12 



4 



7 s. 6 d. = 11. 
L. s. d. 
4 7 ii| 
3 

8 )^3 3 ii| 
I 12 \\% Anf. 



3. What is the brokage of 345 1. 16 s. at 4 s* 9 d. per 
cent. ? 



U 
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s. 9 



d. 



45 i6 




L. 


J. 


d. 


20 


J. i. 


3_ 


9 


i| 


i6 


4 o = |- 




'3 


9l 


12 


6 = i 




I 


8| 


92 


3=i 






io| 


4 






16 


44 



68 



MORE EXAMPLES. 

4. What is the brokage of L. 834 : 18 :4, at 5 s. 6 d. 
fer cent. P j^nf^ L. 2 : 5 : io|. 

5. What is the brokage of L. 476: 12 :9, at 6 s. 8 d. 
fer cent, ? Anf* L. i : 1 1 : 9^. 

6. What is the brokage of L. 954, 17 s. at 4 s. 9 d. 
?r cent. P Jnf. L. 2 : 5 : 4. 



per cent, P Anf L. 2 





II 


Bankruptcy*, 


When 


a perfon in trade fails, ftops payment, or turns 


infolvent 


, he is called bankrupt ; and the computations 


ufed in fettling affairs 


among the creditors are fuch as 


occur in 


the following queftions. 


I. A 


bankrupt's effeds amount to 811 1, 10 s. and 


he owes 




L. s. d. 




To A 


220 16 6 




ToB 


312 




ToC 


117 12 6 




ToD 


106 12 6 




ToE 


200 6 




ToF 


124 12 6 



In all 1082 o o 

How much can he afford to pay per pound ? and 
what muft each creditor have ? 

Anf, 153. per pound j and the creditors get as fol- 
lows. 

L. 
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L. 


s. d. 


A 


165 


12 4t 


B 
C 
D 
E 
F 


234 
88 

79 

150 

93 



4 Ah 
19 4^ 
4 6 
9 4| 


Proof 8ii 


10 


find the dividend for i 1. 1 


L. 


L. 


/. I. 


If 1082 


: 811 


[ 10 : : I 




082) 


20 


I 


16230(15 s. 
1082- 




5410 






5410 



Then find the dividend to each creditor by prafficCj 
as follows. 



.. ^ 


I. /. 

L 220 16 


6, at 1 5 s. B 


L. 

312, at 15 s. 


10 = 4 


HO 8 

55 4 
165 12 


3 io = i 
4^ 


156 
78 

234 



Work in like manner for each of the. other creditors. 

Or you may work by decimal pradlice, viz. turn the 
dividend for i 1. into a decimal, muhiply it through the 
nine digits ; and you have a table conftrudled, from 
which may be collected the dividend for each creditor, 
by moving the decimal point, and taking aliquot parts, 
as follows. 

I. 
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L. s. 


d. 




TABLE. 


A 220 16 


6 




, 


— L. 




I 


•75 


200 00 


= 150. 




2 


1.50 


20 00 


0= 15. 




3 


2.25 


10 


= -375 




4 


3.00 


S 


0= .1875 




5 


3-75 


I 


= .0375 




6 


4.50 




6= .01875 




7 
8 


6.00 




165.61875 




9 


6.75 


L. 




Or, 


Multiply 31I by .^^5' 


312 














312 


300 = 


225. 




•75 


10 = 


7-5 




1560 


2 = 


1-5 




2184 




234 


234.00 


24 A breaks, and agrees with his creditors at 17 s. 6 d. 


per pound : 


What will B receive, 


to whom he owes 


400 1. 


L. 






400, at 


17 s. 6d, 




s d 






10 = 200 






50= 100 






26 = 


•5^ 









350 Anf. 

3, A compounds with his creditors for 13 s. 4 d, per 
pound : What may B expeft, to whom he owes 415 L 
9 s. 6d. ? 
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L. 

415 
s d 


s. d. 

9 6, at 1 3 s. 4 d* 


6 8 = 1= 138 
6 8 = 1= 138 


9 10 
9 10 



276 19 8 Jnf. 

MORE EXAMPLES. 

4. A agrees with his creditors at 5 s. 5 d. per pound : 
What will B get, to whom he was owing 1000 1. ? Aiif. 
L. 270 : 16 : 8. 

5. A bankrupt's effe6ls afford lis. 74. per pound : 
What will B get, to whom theie is owing 300 1. ? Anf, 
L. 174 : 7 : 6. 

6. A bankrupt fetdes with his creditors at 6 s. 8 d. 
per pound, and clears with B, by paying him 317 1. 6 s. 
8 d. : What was the original debt ? Anf, 952 1. 

III. hifiirance, 

Infurance is a fecurity given by the infurers or under- 
writers, to indemnify the infured from fuch loffes as 
are mentioned in the policy of infurance, in confidera- 
tion of a fum of money called premium ; which varies . 
according to the rillv, and is generally lo much per cent. 

It is an ufual article in the policy, that in cafe of lofs, 
the infurer is to be allowed a fmall difcount or abate- 
ment, commonly 2 per cent, ; that is, he is to pay but 
98 I. for every 100 1. infured; and the 98]. is called 
ihtjloort recovery, 

A merchant fometimes infures, not only the full va- 
lue of his cargo, but even the premium and difcount ; 
that, in cafe of lofs, he may be intitled to a fum from 
the underwriters, or infurance office, exadlly equal to 
the value of the faid cargo ; and this is called covering 
his outfet. 

In cafe of damage or lofs, an eftimate thereof is made 
out, and the underwriters pay in proportion to their fe- 
veral fubfcriptions ; and this is called an average. 

Vol. III. G Moft 
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Moft of the computations relative to infurance, fall 
under one or other of the cafes following. 

Cafe I. Given the rate per cent* to find the premium. 

Work by practice or aliquot parts. 

Ex. What premium muft be paid for infuring854 1. 
at ']\per cent,? and for infurlng a86o 1. at 13^ per 
cent. ? 




L.< 



Ih 





Ex. 2. 




2860 


p,c. 


286 


2= k 


57.2 
28.6 


' 1 1 


14.3 



13^ 386.1=3862^^^2/: 



Cafe 11. Given the dlfcount per cent, to find the fhort 
recovery. 

Work by aliquot parts. 

Ex. What is the fhort recovery of L. 2000 infured, 
when difcount is allowed at 2 per cent, P and at 2| per 

C£7lt. P 



p.c. 



40 difcount. 

i960 fliort recO' 

[very. 



p.c. 
2i=^V|2ooo 

I 50 difcount. 



1950 fhort reco- 
[very. 



Cafe III. Given the rate per cent, of premium and 
difcount, to find what fum mufl be infured to cover the 
outfet in a fingle voyage. 

Subtra(St the fum of the premium, and difcount from 
100, and then fay, As the remainder to 100, fo the 
outfet to the anfwer. 

Ex. I. If the premium be 10 per cent, and the dif^ 
count 2 /^r c^^z^. what fum muft be infured to cover 
L. I GO outfet ? 

10 
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10 premium. 
2 difcount. 

12 fum 



100 
12 

As 88 ; 100 :; 



L. 

100 



L. s. d. 
113 12 8 



Anf. 



Sum infured 
Dedu6t 2 per cent, 

Infurer pays 
Dedudl I o per cent, 

Outfet covered 



Proof. 
L. s. d. 
113 12 8 

255 difcount, 

III 7 3 in cafe of lofs. 
II 73 premium. 

100 or made good. 



Ex, 2. If the premium be \^\ per cent, and the dif- 
count 2 per cent, what fum muft be infured in order to 
cover 800 1. outfet ? 



13^ prem, 
2 difc. 



100 



15^ fum. As 84.5 : 100 



L. L. s. d. 

800 : 946 14 lo| Anf, 



Cafe IV. Given the rate per cent, of premium and 
difcount, to find the premium out and home, and what 
fum muft be infured to cover the infet. 

Firft, Find the premium on the voyage out, as taught 
above, and for the voyage home work thus : From the 
fhort recovery dedu^l the premium ; then fay, As the 
remainder to the premium, fo the fum of the outfet and 
premium of the voyage out, tothe premium of the voy- 
age home ; which, added to the premium of the voyage 
our, ^ives the total premium. Laftly, Find what fum 
infured will cover the infet by cafe 3. 

Ex, If the premium be 10 per cent, and the difcount 
2 per cent, what premium muft be paid for infuring 
100 1. out and home ? and what fum muft be infured to 
cover the infet ? 



G2 



Br 
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By cafe 3. ex. i. the premium of the voyage out is 
L. 11:7:3. 

L s. d. 
98 1 1 7 3 preinium out. 

10 100 o o outfet. 

_ L. s. d. 

As 88 : 10 :: III 7 3 : 12 13 I prem. home, 

II 73 piem. out, 

24 00 4 total prem. 

Laftly, by cafe 3. find what fum muft be infured to 
cover L. Ill : 7 : 3, viz. fay, 

L, s. d. 

As 88 : 100 : : III 7 3 
10 



1113 12 6 

10 



s. 



88)11136 5 0(126 10 II Anf. 

In former times the policies of infurance were general- 
ly conceived in fuch vague terms, that foraetimes it was 
no eafy matter to fettle an average when a lofs happen- 
ed. The affair was ufually brought before a court, cri- 
tical queflions were flarted, difficukies and clouds of 
dufl were raifed, that tended to inveigle the caufe, and 
render it a fubje(Sl: of endlefs altercation : but the cafe is 
otherwife now; for fcarce any misfortune can happen 
but what is exprefsly fpecified in the policies ufed at pre- 
fent. I fliall conclude infurance with one example of 
a general average on fliip, goods, and freight. 

A (hip, by ffrefs of weather, lofl her mafts, was for- 
ced afliore, and the damage eflimated at 36 I. 



Hosted by 



Google 



Chap. VL MISCELLANIES. 53 

A's goods, - ■ 
B's goods, 

Infured by Meff. Adair, 1680 
A's own rifle, - - 60 

B's own rifk, - - 40 

Value of the goods, 1780 
Value of the lliip, - 600 
Amount of freight, 200 

2580 

Now, if 2580 1. pays 36 1. then, 

L. L. s. d. 

1680 pays - 23 8 10 

60 pays - o 16 9 

40 pays - o 1 1 2 

600 the fhip, pays 875^ 
200 freight, pays 215 pf 

Proof 36 o o 

IV. Of pur chafing flocks. 

The Britifh government, ever fince the revolution in 
1688, have been in ufe to raife fupplies, for carrying 
on war, or anfwering other exigencies of the flate, by 
borrowing money, and appropriating the public taxes 
for payment of the intereft. 

Thefe national debts, contradled by borrowing from 
the bank of England, from trading companies, and 
from private perfons, or by felling annuities, with the 
provifions made by parliament for paying the intereft 
due thereon, or for cancelling the debts, are commonly 
called the public funis or flocks ; and come under va- 
rious delignations ; fuch as, Bank Stocky India Stocky 
India j^nnuities, India Bonds, South-Sea Stocky South- 
Sea y^nnuitieSf Three per cent. Reduced j^nnuitiesy 
Three per cent,, Confolidatcd Annuities^ Three and a 

half 
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half per cent. Jnmdtiesy Four per cent, AnnidtieSy 
Long Annuities^ Exchequer Bills^ Navy and ViSiualling 
Bills, &c. 

When the parliament has voted the fupplies, a fub- 
fcription is opened, and generally a few men of fortune 
fubfcribe for the whole ; and as the fubfcriptions are 
all transferable, they afterwards fell off thefe flocks in 
fmall fhares, and at high rates, and the profits thence 
arifing are fo much clear gain* 

The annuities and growing interefl have hitherto been 
always punctually paid ; and as the ftocks now amount 
to many millions Sterling, not only monied corpora- 
tions and men of fortune in Britain, but many foreign- 
ers have come to be concerned in them. The Britifh 
ftocks are now become a confiderable branch of com- 
merce, carried on in Exchange alley ; and commiflions 
are fent up from all the parts of Europe to make pur- 
chafes in them. 

Stocks are bought or fold at fo much per cent. ; and 
the price, or fum to be paid, may be cafl up by prac- 
tice, or decimally, as in the following examples. 

I. What mufl be paid for 403 1. 18 s. bank annuities^ 
at 94 per cent. P 

By pradlice. 

L. s. 

403 18, zt g4 per ce?it. 



10 






80 


15 


7 


20 
4 


3 




9i 


24 


4 


8 fub 



379 13 4 M^ 



Decimally. 
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Decimally. 

L. 

As loo : 94 : : 403.9 

94 

16156 

y^fjf. 37^.666 

2. What fum will purchafe 875 1, 10 s. bank ftock, 
^t 1 21^ per cent. P 

By pra6llce. ^ 

L. s. 

875 10 at 131I per cent. 
218 17 6 

43 15 <^ 



100 = 
5 =1 



131^ 



10 18 io| 
149 I io| ^n/. 

Decimally. 



L. 

87^-5 



As 100 : 131.25 
g75>5 
65625 

91875 

105000 

1149.0937,5 Jnf. 

3. What fum will purchafe 432 1. 15 s. South-Sea 
ftock, at 1 1 3| per cent. P 



By 
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By praa 


ce. 




L. s. d. 


100 = 


432 15 


10 =t'5 


43 S <5 


2 = i 


8 13 I 


■i=l 


4 6 6i 
2 3 3* 


l=i 


10 9| 


"3l 


491 14 2j /^nf. 


Decimally. L. 


As 100 : 113.625 ::432.7S 
Mult. 57*234 inverted. 


454500 
34087 


2272 




795 
56 



491.710 

If the ftock be any juft number of hundreds, multi- 
ply the rate per cent, by the number of hundreds, and 
the produdl is the price, as in the following example. 

4. What muft 1 pay for 800 3 fer cent, annuities, at- 
124^ per cent.P 



L. 


s. 


d. 


124 


17 


6 
8 



999 o o j^n/. 

V. An eafy way of finding the value of the Jhort hundred, 
or Jive fcore, 

RULE I. 

If the rate, or price of i, be fhillings, muhiply the 
rate by 5, and the produa; is the anfwer in pounds. 

X ixe 
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The anfwer, multiplied by 2, 3, 4, &c. or by 10, 
gives the price of 200, 300, 400, &c. or of 1000. 

EXAMPLES. 
I. "What coft 100 ells, at 

1 6 s. per ell ? 

16 s. 
J_ 
L. 80 Jnf. 
3 



240 price of 300 ells. 

2. What coft 100 yards, at 
35 s, per yard ? 

5 



L. 175 Jnf. 
10 



1750 price of 1000 yds. 



R U L 



3. What coft 100 lb. at 3 1. 
14 s. per lb. ? 

L. s. 

3 14 

20 



74 

5 



L. 370 Jnf. 

4. What coft 100 gallons, 
at 2 1. 17 s. per gallon ? 

L. s. 
2 17 

20 

57 
5 



L. 285 Jnf. 
E II. 



If the rate be pence, multiply the rate by 5, divide 
the produ6l by 12, the quot will be pounds, and every 
unit of the remainder i s. 8 d. 

EXAMPLES. 

I. What will 100 yards coft, 2. What will 100 ells coft> 



at pd. per yard ? 




at 1 1 d. per ell ? 


pd. 




II d. 


_iL. s. 

12)45(3 iS^'lf- 
36 

(9) 




5 L. s. d. 

12)55(4 II 8 Jnf. 
48 

(7) 


Vol. III. 
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If the rate be fhillings and pence, multiply the rate 
by 5 ; the produ(Sl under fhillings will be pounds^ and 
every unit of the product under pence will be i s. 8 d. 

EXAMPLES. 



I. What will loo ells coft, 
at 4 s. 5 d. per ell ? 

s, d. 

4 S 

5 

22 I 



Anf, L.2 2 I 



2. What will 100 yard cofl, 
at 7 s. 6d. per yard I 

s. d. 
7 6 

5 

37 ^ 



^^/L-37 i^ 



RULE IV. 

If the rate be farthings, multiply the rate by 5, and 
every unit of the produ£l will be 5 d. 

EXAMPLES. 



I. What will 100 apples 
coft, at I f. each ? 

i f . 

I d. s. d. 

Anf. 5x5 = 25 = 2 I 



2. What will 100 oranges 
coft, at 3 f. each I 

3f. 

5 



s. d. 



15^5=75=^ 3 M^ 

If the value of 100 be given, and the rate, or pricp of 
I, be required, reverfe the operation. 

VJ. All eafy way of finding the value of the long hurt- 
dredy or fix [core, 

RULE. 

Efteem the pence in the rate fo many pounds ; and 
for the farthings, take fuch a part of a pound as they 

arc 
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are of a penny, and the half of this amount is the an- 
fwer. 

EXAMPLES. 



1. What will 120 ells coft, 
at 7^ d. per ell ? 

L. s. 

L. 3 15 Jnf. 

2. What will 120 yards coft, 
at 13^ d. per yard ? 

L. s. 

2 )13 5 

L. 6 12 6 Jnf, 



3. What will 120 gallons 
coft, at i6|d. per gallon? 

L. s, 

L."! 7" 6 J?i/.' 

4. What will 120 lb. coft, 
at 17 s. 2 2 P^i' ^^* • 

12 



2)207 ^^ 



L. 103 15 ^/2/: 



If the price of 120 be given, and the rate be required, 
r^verfe the operation, 

VII. Ajhort way of finding the value of i C, or \l% Ih, 

RULE. 

Efteem every penny in the rate 9 s. 4 d ; eft^em thre^ 
farthings 7 s. ; efteem a halfpenny 4$. Zd<.\ and a far- 
thing 2s. 4d, 

EXAMPLES. 



I . What will I C coft, at 
7 J d. per lb. ? 

L. s. d, 

I d. = o 9 4 

7 



yd.zz 3 
id. = o 



L. 3 JO o Anf. 



2. What will I C. coft, at 
(^^ d. per lb. I 

L. s. d. 

I d. = o 9 4 

9 



pd. = 4 



o 
o 



4 II 



H 2 



o y/^ 

VIIL A 
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VIII. J Jloort ijoay of finding the value of the great 
grofs^ 

RULE. 

Multiply the rate or price of i dozen in pence, by 3, 
divide the produdl by 5, and the quot will be the an- 
fwer in pounds. 

EXAMPLES. 



1 • What will one great grofs 
coft, at 7 d. per dozen ? 

7d. 
3 

5)21 

L. 4 4 Anf 



2. What will 1 great grofs 
coft, at 3 s. 6 d. per doz. ? 

42 d. 
3 

5)126 



L. 25 4 Anf 



In the fame manner may the value of the fmall grofs 
be found from the price of i given. 

If the value of the grofs be given, and the rate be re- 
quired, reverfe the operation ; that is, multiply by 5, 
and divide the produdl by 3, and the quot is the anfwer 
in pence. 



LX. 7he price of goods coft up by invcrtitig the 
fiiori' 



que* 



In many cafes, the value or price of goods may be 
found with great eafe, by inverting the queftion, viz. 
cfteem the given quantity to be the rate, and the rate 
to be the quantity. 



EX- 
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I. What coft 15 yards, at 
7 d. per yard ? 

Invert the queftion, by 
faying, What coft 7 yardb, 
at 15 d. or IS. 3d.; and 
then work as follows. 

s. d, 
t 3 
7 



s. 8 9 ^nf. 

. What coft 53 ells at 
9 d. per ell ? that is, 9 
ells at 53d.? 

s. d. 
4 5 
9 

L. 1 19 9 y^/7/i 



N G E. 
L E S. 



61 



What coft 58I gallons, 
at lid. per gallon ? or 
1 1 gallons, at 38 J d. ? 

J-. d, 

4 iq|: 
1 1 



L. 2 13 7i ^;2/: 

, What coft 42^ hogf- 
heads, at 28 s. per hogf- 
head ? or 28 hogftieads 



I. s, 
2 2 



28 =17x4 



3 
7 



14 15 9 

4 

L. 59 3 O y^//. 



CHAP. VIL 
EXCHANGE. 

Exchange is the receiving or paying money in one 
country for the like fum in another. 
The par in exchange is when the fum received and 
paid away are of the fame intrinfic value, or contain an 
equal quantity of pure gold or filver. 

The courfe of exchange is the current price betwixt 
two places, which is always fludtuating and un fettled, 
being fometimes above and fometimes below par, ac- 
cording to the circumftances of trade. 

When the courfe of exchange rlfes above par, the 
country where it rifes may conclude for certain, that 

the 
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the balance of trade runs againft them. The truth of 
this will appear, if we fuppofe Britain to import from 
any foreign place goods to the value of 100,000 1. at 
par, and export only to the value of 80,000 1. ; in this 
cafe bills on the faid foreign place will be fcarce in Bri- 
tain, and confequently will rife in value ; and after the 
80,000 1. is paid, bills muft be procured from other 
places at a high rate to pay the remainder, fo that per- 
haps 120,000 1. may be paid for bills to difcharge a 
debt of 100,000 1. 

Though the courfe of exchange be in a perpetual flux, 
and rifes or falls according to the circumflances of trade, 
yet the exchanges of London, Holland, Hamburgh, and 
Venice, in a great meafure regulate thofe of all other 
places in Europe. 

L Exchange with Holland, 
IM O N E Y - T A B L E. 







Par in Sterling. 




s. 


d. 


8 Pennings, or z duytes, 




f 1 groat or penny 


~ 





0.^4 


a Groats, or i5 pennings 


> 


I ftiver 


=2 





1.09 


<J Stivers, or ix pence, 




<u 1 fchillins; 


z= 





9'S^ 


ao Schillings, 


>'^ <{ I pound Flemifli 


rz 


10 


ir.i8 


ao Stivers, or 40 pence, 


° I guilder or florin 


1= 


I 


9.S6 


6 Guilders, or florins, 


r pound Flemifli 


zzz 


10 


II. 18 


a| Guilders, or florins, 


J 


Li rixdoUar 


=z 


4 


6.6S 



In Holland there are two forts of money, bank and 
current. The bank is reckoned good fecurity ; dei- 
mands on the bank are readily anfwered ; and hence 
bank money is generally rated from 3 to 6 p^r cent, bet- 
ter than the current. The difference between the bank 
and current money is called the agio. 

Bills on Holland are always drawn in bank money ; 
and if accounts be fent over from Holland to Britain in 
current money, the BritiQi merchant pays thefe accounts 
by bills, and in this cafe has the benefit of the agio. 
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P R O B. L 

To reduce bank money to current money, 

RULE. 

As 1 00 to 100 -f- agio, fo the given guilders to the 
anfwer. 

EXAMPLE. 

What will 2210 guilders in bank money amount to 
in Holland currency, the agio being 3-| per cent, P 

Guild, 

As 100 : 103-1 :: 2210 

8 3 825 



800 825 11050 
4420 
17680 



. Guild. Ji, pen. 



8|oo) 18232150(2279 I 4 cur. 
i6' • • 20 

22 io|oo( 
16 8 

63 2 
^6 16 

72 32 
72 32 

Or, by pradllce, 
50)2210 

44.2 ma per cent, 

22.1 =1 per cent, 

2.7 625 =: I per cent, 

2279.0625 

If the agio only be required, make the agio the 
middle term, thus : 

CuiL 
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Cut/, GuiLJl, pen. 
As loo : 3I :: 2210 : 69 i 4 agio. Or, work 
by pradlice, as above. 

P R O B. II. 

To reduce current money to bank money. 

R U L E. 

As 100 r|-agio to 100, fo the given guilders to the 
anlVer. 

EXAMPLE. 

What will 2279 guilders i (liver 4 pennings, Hol- 
larid currency, amount to in bank money, the agio be- 
ing i\ per cent. ? 

CiiiLh Guild, Guild,Jl,pen* 
As 103-I : 100 :: 2279 I 4 
8 8 20 



825 800 45581 
20 16 



16500 273490 

16 45581 

990 729300 
i6c 800 



8)2641000 8)5834401000 
3)33 2)']29^o Guild. 

n iiJ243io(22iobank 

In Amdcrdam, Rotterdam, Middlebiirgh, &c. books 
and accounts are kept by (ome in guilders, ftivers, and 
pennings, and by others in pounds, fchiilings, and pence, 
Flemifli. 

Britain gives i I. Srerling for an uncertain number of 
fchiilings and pence Flemifti. The par is i 1. Sterling 
for 36.59 s. Flemifh ; that is, i 1. 16 s. 7.08 d. Fle- 
mifli. 

When 



Hosted by 



Google 



Chap. VII. EXCHANGE. 



65 



When the Flemifh rate rifes above par, Britain gains 
and Holland lofes by the exchange, and the contrary. 
Sterling money is changed into Flemifh, by faying, 
As I 1. Sterhng to the given rate, 
So is the given Sterling to the Flemifh fought. 
Or, the Flemifh money may be caft up by pradlice. 
Dutch money, whether pounds, fchillings, pence Fle- 
mifh, or guilders, ftivers, pennings, may be changed 
into Sterling, by faying, 

As the given rate to i 1. Sterling, 

So the given Dutch to the Sterling fought. 

EXAMPLES. 

I. A merchant in Britain draws on Amflerdam for 
782 1. Sterling : How many pounds Flemifli, and how 
many guilders will that amount to, exchange at 34 s. 
8 d. per pound Sterling ? 



L. s. d. 
If I : 34 8 
12 

416 
782 

832 
3328 
2912 



12)32.5312 



L.' 

782 



2I0) 2710I9 4 
L. 1355 9 4 Flem, 



Decimally. 
L s. 
If I : 34.^ : 
782 

242^66 



L. 

782 



2|o)27io|9.j 
L-I35S9 4 Flem. 
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Part m. 



By praftice 
L. 



lo s. = ^- 
8 d. =1 



4s. 



s. 

782 
391 
156 8 
26 I 



d. 



Or thus : 

L. s. d. 

782 
14 s. = ^ 547 8 
8 d. = -^^ 26 I 4 




I3S5 9 4 



1355 9 4T'L 

Multiply the Flemifh pounds and flViUings by 6, and 
the product will be guilders and ftivers ; and if there be 
any pence, multiply them by 8 for pennings 5 or, divide 
the Fiemifh pence by 40, and the quot will be guilders, 
and the half of the remainder, if there be any, will be 
ftrvers, and i penny odd will be half a ftiver, or 8 pen- 
nings, as follows. 



L. s. d. 

135s 9 4 
6 



Flem., pence, 
4|o )3253i|2(32 rem. 

Guild. 8-132 i6ftiv. Guild. 8132 16 fti\r, 

2. Change 591 1. J s. Flemifh into Sterling money^ 
exchange at 37 s. 6 d. FlemiOi per 1. Sterling. 



Flem. 

s. d. 

If 37 6 

2 



Ster. 

L. 

: I :: 



Flem. 
L. s. 

591 5 

20 



5)75 


11825 




2 


3 




5)23650 




5) 4730 




3) 946 



L. s. d. 

Anf, 31568 Ster. 



3iSi 



Decimally. 
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'DecimaUy. 

S)L. L. 5)L. 
If 1.875 • i '• '• 591-25 

5) -375 5)118.25 

5) "o^S 5) 23-65 

.015 .015) 4-73(3i5-J' 
45 

23 
15 

80 

75 

50 
45 

*5 

3. Change 1693 guilders 6 ftlvers into Sterling mo- 
^ey, exchange at 34 s. 5 d. per pound Sterling. 

Flem. Ster. 

s. d. L. Guild, ftiv. ' 
If 34 5 : I : : 1693 6 
12 20 



413 33866 

2 



413)67732(164!^ Ster, 

2643 

2478 



1652 
1652 



Hosted by 



DecimaHy. 
Google 



68 E X €.H A N G E. Part 111, 

Decimally. 

3441^ 
•3 



10.3250 : I :: 1693.3 
10.325)1693.300(164 L. Ster. Anf, 
iQ3^5 

66080 
61950 



41300 
41300 



In working decimally, becaufe 10 s.-FIemifh is equal 
to 3 guilders, we might fay, As 10 : 3 : ; 34,41^ to the 
guilders in the rate ; but it is the fame in effedl, and 
fhorter, to multiply by .3. 

When the rate is 33 s. 4 d. Sterling, money is eafily 
converted into guilders, or guilders into Sterling, the 
guilder in this cafe being equal to 2 s. Sterling. 

4. A merchant in London remits to Rotterdam lOOoK 
Sterling, exchange at 35 s. 4 d. and fome time after- 
wards draws for 1000 1. Sterling, exchange at 34 s. 3 d. 
How much Flemifh money has he ftill in the bank, and 
how much Sterling money ought he .to have drawn for 
to bring home the whole remittance \ 

£. d. 

35 4 1000 = 10 X 

34 3 

I X 





s. d. 


X 10 


I I 




10 




10 10 




10 


L.5 


8 4 




10 


54 


3 4ri.inbank, 




To 
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To find how much Sterling muft be drawn for to 
bring home the remittance, fay, 

s. d. s. d. L.St. L. s. d. 

-A^s 34 3 • 35 4 - iooo • loS^ I2 7 St. Anf. 

12 12 



411 424 

5. When the rate of exchange is 36s. 8 d. what is 
the value of the guilder ? 

s. d. 
3^ 8 
12 
d.St. d. Flem. in i guilder. 

Fl. d. 4)440 : 240 : : 40 
II 6 

40 

II ) 240 (2 1 ^ ^. Sterl. Anf. 

6. "When the value of the guilder is 211^ d. Sterling, 
what is the rate of exchange ? 

d.St. d.FL d.St. 
If 21y^y : 40 : : 240 
II II 



6)240 


2640 


4) 4 


44 


I 


II 




40 



s. d. 
12)440)36 8 Flenu Anf. 

7, When the current guilder is worth 22 d. Sterling, 
what is the value of the bank guilder, the agio being 4 
fer cent ? 



If 
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d. 
If 100 : 104 : : %% 

22 

208 
208 

100)2288(21.88 d. Sterl. Anf. 

MORE EXAMPLES. 

8. Britain draws on Holland for 18 14 I. Sterling : 
How many guilders will that come to, exchange at 
34 s. 8 d. Flemifli per 1. Sterling ? Anf. 18865 guild. 
J2ftivers. 

9. What may I draw for on London, if I pay in 
Amfterdam 3628 guilders, exchange at 35 s. ^~ d. per 
1. Sterling ? Anf L. 343 • 9 • 7- 

10. What Sterling money is equivalent to 687 guil- 
ders 5 ftivers, excha-nge ar 33 s. 4 d. per I. Sterling ? 
Anf L. 68 : 14 : 6. 

Holland exchanges with other nations as follows, 
viz. with 



FUm. d. 
Hamburgh, on the dollar, zr 66| 
France, on the crown, ;= 54 
Spain, on the ducat, iziiopy 

Portugal, on the crufade, 1= 50 
Venice, on the ducat = 93 
Genoa, on the pezzo, ;= ipo 



Fknu d. 
Leghorn, on the piaftre, =r 100 
Florence, on the crown, ;= lao 
Naples, on the ducat, zz 74I. 
Rome, on the crown, n: 136^ 
Milan, on the ducat, zzz xoj, 
Bologna, on the dollar, =: 94^^ 



Exchange betwixt Britain and Antwerp, as alfo the 
Auftrian Netherlands, is negotiated the fame way as 
with Holland, only the par is fomewhat different, as 
wiljbe defcribedin article 2. following. 



IL 
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Par in Sterling. 


J*. 


dl 


f X fchilling-lub 
<u I mark 


= o 


li 


7""" £ 


6 


>^ ^ i dollar 


— ^ 


o 


S I rixdollar 
J L-C ducat 


= 4 


6 


= 9 


4i 
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II. Exchange with Hamburgh > 
MONEY. TABLE. 



12 Phennings 
16 Schilling-lubs 

2 Marks 

3 Marks 
6^ Marks 

Books and ajccounts are kept at the bank, and hy 
moft people in the city, in marks, fchilling-lubs, and 
phennings ; but fome keep them in pounds, fchillings, 
and groots Flemifh. 

The agio at Hamburgh runs between 20 and 40 per 
cent* All bills are paid in bank-money. 

Hamburgh exchanges with Britain by giving an un- 
certain number of fchlliings and groots Flemifh for the 
pound Sterling. The groot or penny Flemifh here, as 
alfo at Antwerp, is worth ^f of a penny Sterling ; and 
fo fomething better than in Holland, where it is only 
-^-45. d. Sterling. 



1 o 



Flemifh, 
6 Phennings ") f i groot or penny 

6 Schilling-lubs I j 1 fchilling 



Schilling-Iub }*make<^ 2 pence or groots 
I Mark | 32 pence or groots 

7I Marks J t_ I pound 



The par with Hamburgh > and alfo with Antwerp, b 
35 s. 6|d. Flemijfli for i L Sterling. 

EXAMPLES, 

1. How many marks muft be received at Hamburgh 
for 300 1. Sterling, exchange at 35 s. 3 d. Flemifh per 
1. Sterling ? 
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L. s. d. L, 
If I : 35 3 :: 300 
12 

300 

-. M, fcL 

32)126900(3965 10 
96* • • 

309 
288 



210 
192 


180 

160 



(20) 
16 

)320 

32 

(00) 

Decimally. 
Flem.s. Marks. Fkm, s. 
If 20 : 7.5 : : 35-^5 
4 • i-S •• 35-^5 



17625 

4)5^-^75 



Marks in 1 1. Sterling 13-21875 

3QQ 

Marks in 300 1. Sterling 3965.62500 

16 



3750 
625 



Schilling-lubs 10.000 

2. How 
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2. How much Sterling money will a bill of 3965 
marks 10 fchiliing-lubs amount to, exchange at 35 s. 
3 d. Flemilh per 1. Sterling ? 

FLs. d. LSt, Mks. fch, 

I^ 35 3 • I — 39<^5 10 
12 32 2 



423 7930 20 d. 

11897 



423)126900(300 1. Sterling. 
1269 



Decimally. 
1-5 



17625 
3525 



4)52-875(13.21875 
^3*21875)3965.62500(3001. Sterling. 
, 39^^5625 



3. Hamburgh is indebted to Britain 2648 marks cur- 
rent money : For how many marks may Britain draw 
on the bank, the agio being 30 fer cent* 

Marks, 
As 130 : 100 ; : 2648 
13 : 10 10 

Mks.fch. phen. 

13)26480(2036 14 9. Anf. 

4. What is the Sterling value of a mark-lubs, when 
the exchange between Britain and Hamburgh is 36 s. 
8 d. Fiemifli per 1. Sterling ? 

Vol. III. K Fkm. 
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em. s. 


d. 


d. St. d. Flem. 


If 36 


8 


: 240 : : 32 


12 




6 


440 




11)192(17 


44 




: 24 11 


II 


^ 82 






77 



^«/; 



<5) 

Becaufe 40 d. Flemtfh make a guilder of Holland, 
and 32 d. FlcmiQi make a mark of Hamburgh, you may 
reduce mark to guilders, by faying, As 40 to 32, fo the 
given marks to the guilders fought. Or, from the gi- 
ven number of marks, fubtradl one fifth of itfelf, and 
the remainder is the anfwer. 

EXAMPLE. 
How many guilders of Holland are equivalent t© 
1730 marks of Hamburgh ? 

Or thus : 



Marks, 
If 40 : 32 : : 1730 

5 •' ^ _JL Guild. 

5)6920(1384 An/ 



1730 marks. 

1= 346 



1384 guilders. 
Hamburgh exchanges with other countries as follows, 
viz. with 

Holland, on the dollar, =: 66| d. Flemifh. 
France, on the crown, =: 51 1 d. Flemifh. 
Spain, on the ducat, =: ^^f fchilling-lubs. 

Portugal, on the crufade, = 48 d. Flemifh. 
Venice, on the ducat, = Sg-^^- d, Flemiih. 
Leghorn, on the piaftre, = 96 d. Flemilli. 

in. Exchange with France. 

MONEY-TABLE. 

Par in Ster. s» d. 
12 deniers"^ fi fol n: o o|| 

20 fols 1^ make <l i livre =09! 
3 livres J \^i crown =2 s^ 

At 
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At Paris, Rouen, Lyons, &c. books and accounts are 
kept in livres, fols, and deniers ; and the exchange with 
Britain is on the crown, or ecu, of 3 livres, or 60 fols 
Tournois. Britain gives for the crown an uncertaia 
number of pence, commonly between .30 and 34, the 
par, as mentioned above, being 29;^ d. , 

EXAMPLES. 

I. What Sterling money muft be paid in London to re- 
ceive in Paris 1978 crowns 25 fols, exchange at 31 |d. 
ler crown ? 



P' 



Sols* d. 
If 60:2^1 

253 



Cr. fols, 

1978 25 

60 



d. 

30 = I 



118705 
253 

356115 
593525 

6|o) 3oo3236|5 ^^^ 

g)5QQ539 3 
12)62567 II 

2|o )52i|3 13 

!.• 260 23 iif Jnf, 

B7 praftice. 
Cr. fols. 
1978 25, at3i|d. 



DOls 20 = I 



5 =^i 



247 

12 

I 

o 

o o 



S o 
7 3 

o 7^ 

O lOj 

24 



a6Q 13 11^ 
K 2 



Jf 
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If you work decimally, fay, 

Cr. d. Ster. Cr. d. Ster. 

As I : 31.625 : : 1978.41^ : 62567.427083' 

2. How many French livres will L. 121 : 18 : 6 Ster* 
ling amount to, exchange at 32^ d. per crown ? 



d. 


Liv 


. I. s. d. 


If 32J 


• 3 


: : 121 18 6 


263 . 


8 
24 


20 




2438 






12 




. 29262 






24 






1 17048 






S^SM Liv. 



fob* den» 
263)702288(2670 5 II Anf. 
Rem. (78) =; 5 fols 11 deniers. 



5. "What muft I pay in Britain to receive in France 
3965 livres, exchange at 31 d. Sterling per crown ? 



Liv. d. 

3 -31 • 


Liv* L, s. d> 
: 3956 : 170 6 6| 


Or thus : 

3)395^ 
8)1318 13 4 

30)164 16 . 8 at 30 d, 
5 9 I o| at I d. 

L. 170 6 6| Anf, 



4. A banker in London, with a view to make fome 
little gain, remits to France 6000 crowns, at a time 
when the rate of exchange was low, viz. at 30 d. Ster- 
ling per crown; and when the exchange rofe to 3i§d» 
he drew for the fame number of crowns : What did he 
gain, and how much per cent. ? 
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Cr. 

8)6000 

20) 750 L. paid at 30 d. 

37 10, at i^, equal to the gain, 

787 10 Received at 31^ d. 

Then fay. 
If 30 : 1.5 : : lOO 



30)150.0(5 percent, Anf. 

MORE EXAMPLES. 

5. What is the value of 930 crowns 26 fols 3 deniers, 
at 32I d. per crown ? Anf, 126 L 9 s. 7I d. 

6. How many French crowns fliail I have for 102 L 
13 s. ii^d. at 3 if d. per crown ? Anf, 785 crowns 
34 fols. 

France exchanges with other places alfo on the crown, 
the par being as follows, viz. 



I French crown in 
Spain zz: 184I mervadics. 
Portugal = 431I rees. 
Milan = 62 foldi. 
Sardinia =: 92^ foldi. 



100 French crowns in 
Naples =z 7 2|^ ducats. 
Florence =45 crowns. 
Denmark = 54 rubles. 
Sweden =: 78 rixdoll. 



IV. Exchange with Portugal. 

MONEY-TABLE. 

Par in Ster, s. d, f, 
I ree :=: o o 0.27 

400 rees 1 u 5 ^ crufade zz: 2 3 
1000 rees 3 \ i millree =57^ 



In Liibon, Oporto, &c. books and accounts are ge- 
nerally kept in rees and milirees ; and the miilrees are 
diftinguiflied from the rees by a mark fet between them 
thus, '485 "^ 372 J that isp 485 milirees and 372 rees. 

Britain^ 
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Britain, as well as other nations, exchanges with Por- 
tugal on the millree, the par, as in the table, being 
67^ d. Sterling. The couiTe with Britain runs from 
63 d. to 68 d. Sterling per millree. 

EXAMPLES. 

I. How much Sterling money will pay a bill of 
827'*' 160 rees, exchange at 63I- d. Sterling per millree^ 

d, Rees. 



Rees. 
If 1000 
8 



63! : : 827.160 



8000 



579012 
413580 



507 

Rem, 
8000)419370.120 2 

12) 52421 — 5 d. 

20) 4368 — 8 s. 



L. 218 8 si ^nf. 



By practice . 
Rees. 



d, 

60= I 

3 — ao 
2 — .J_ 

8 12 

JL i 

S — 2 



827.160, at 63! d^ 
206.790 

^o-339S 
.861625 
.4308125 



218.4219375 



The rees, being thoufandth parts of the millrees, are 
annexed to the integer, and the operation proceeds ex- 
aftly as in decimals. 

2. How many rees of Portugal will 500 1. Sterling a- 
mount to, exchange at 5 s. 4| d. per millree ? 



d. 
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d. Rees, L. 
If 64^ : 1000 : : 500 
8 20 



517 



8000 J 0000 
12 



120000 
8000 



Rees, 



517)960000000(1856.866 Ajif, 

MORE EXAMPLES. 

3. How much Sterling money will pay a bill of 18 f 
millrees, exchange at 64^ d. per millree ? Jnf, /:fi\, 
12 s. 10^ d. 

4, If I pay in London 933 1. 18 s. 8 d. how many 
rees fiiall 1 receive at Lifbon, exchnnge at 5 s. 4 d. per 
millree ? Anf, 3502.250 rees. 

Portugal exchanges with other places as follows, viz . 
with 

Rees. 
Spain, on the plaftre ==637 
Venice, on the ducat =1 744 
Genoa, on the pezzo :=i 800 
Naples, on the ducat =: 597 
Sardinia, on the dollar = 637 
Palermo, on the crown = 889 

V. Exchange with Spain. 

MONEY-TABLE. 

Par in Ster, s, d. 



34 mervadies'1 fi rial zi: o 5-I 



a 



8 rials > make ^ i piaftre =3 7 

375 mervadlesj l^i ducat = 4 1 1-|- 

In Madrid, Bilboa, Cadiz, Malaga, Seville, and mod 
of the principal places, books and accounts are kept in 
piaftres, called alfo dollars , rials, and mervadie's ; and 
ihey exchange with Britain generally on the piafire, and 

fome times 
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fometitnes on the ducat. The courfe runs from 35 d. 
to 45 d. Sterling for a piaftre or dollar of 8 rials.. 

EXAMPLES. 

I. London imports from Cadiz, goods to the value of 
2163 piaftres and 4 rials : How much Sterling will this 
amount to, exchange at 38|d. Sterling per piaftre ? 
Piaji. Rials. 
2163 4, at 38|d. 



12= i 


216 
108 


6 

3 


6 


Rials 


d. 
38I each. 


2= i 
1= i 


18 

2 



5 




1 91^7 


i= i 


I 


2 


6| 








345 


n 


4 








I 


7A 







345 



18 8 



13- 



Anf. 



2. London remits to Cadiz 345 ^^ 18 s. 8/^d. How 
much Spanifli money will this amount to, exchange at 
38I d. Sterling per piaftre i 



d. Piajl. L, J-. 
38I : 1 :: 345 i^ 


d. 


20 

3^7 -7—1; 
2 6918 


614)1328389(2163 piaftres. 
1228 • •• 


614 


1003 


83024 


614 


16 


3898 


4981.1.9 


3684 


83024 


2149 


1328389 


1842 




, 3or 

8 




614)2456(4 rials. 
2456 




MOPvE 



Hosted by 



Google 



Chap. VII. EXCHANGE. 8i 

MORE EXAMPLES. 

3. Spain remits to Britain 1768 dollars, or piaftres, 
7 rials, at 40^ d. Sterling per piaftre : How much Ster- 
ling will this amount to i Anf, L. 301 : 5 : 2^. 

4. If I pay in Britain L. 1000 : 16 : 10, how much 
Spanifh money may 1 draw for, exchange at 41^ d. 
Sterling per piaftre ? Anf. 5788 piaftres. 

The filver money in Spain is of two forts, viz. old 
and new plate ; the old plate is 25 per cent, better than 
the new ; and fo the piaftre of exchange coniifts of 8 
rials old plate, or of 10 rials new plate. 

The copper money in Spain is called vellon ; and 
though the piaftre vellon be of the fame value with the 
piaftre of exchange old plate, yet the rial vellon is little 
more than half a rial old plate ; for 32 rials vellon are 
equal in value to 17 rials old plate, or 100 rials vellon 
are equal to ^i\ rials old plate. 

Spain exchanges with other places as follows, viz, 
with 

Mervadies. 
Venice, on the ducat, =318 
Genoa, on the pezzo, = 341 f 
Rome, on die crown, =r 464 
Florence, on the crown, =: 409 
Naples, on the ducat, =:: 255 . 
Milan, on the ducat, = 348 

Bologna, on the dollar, = 322|- 
r>Ic£aua, on the crown, = 380 

VL Bx change ivith Venice, 

M O N E Y-T A B L E. 

S^ Soldi ) ^^^ ( I gros 

4 Gros J ( I ducat =: 50J d. Sterling, 

The money of Venice is of three forts, viz. two of 

bank money, and the plcoH money. One of the banks 

Vol. III. L deals 



24 
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deals in banco money, and the other in banco current. 
The bank money is 20 per cent, better than the banco 
current, and the banco current 20 per cent, better than 
the picoli money. Exchanges are always negotiated by 
the ducat banco, the par being 4 s. 2^d. SterHng, as 
in the table. 

Though the ducat be commonly divided into 24 gros, 
yet bankers and negotiators, for facility of computa- 
tion, ufually divide it as follows, and keep their books 
and accounts accordingly. 



12 Deniers d'or 



I fol d'or 



12 JLJeniers d'or 1 , c i lol dor 

20 Sols d'or 3 ^ 1 1 ducat =1 50^ d. Sterling<i 

The courfe of exchange is from 45 d. to 55 d. Ster-* 
ling per ducat. 

EXAMPLES. 

1. How much Sterling money is equal to 1459 ^^" 
cats 18 fols 1 denier, bank money of Venice, exchange 
at 52f d. Sterling per ducat ? 



Due. 


d. Due. fol. den. 








d. 


If I 


52|:: 1459 i8 1 




Sols. 




52-3 rate, 




52| 




10=2 


I 
2: 


26| 




2918 




5 = 


I 


I3i 




7295 

d. 75868 


den 


2 = 

I = 

. I == 


I 

5 
I 
2 

t'2 


2 
B 

1 

oi- 




47l 




76962I 












47l^«„. 












i2)77oio( 6d. 












2|o)64i|7(i7 s- 











L, 320 17 6 Sterling, ^nf. 



2. How 
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2. How many ducats at Venice are equal to 385 1. 
12 s. 6 d. Sterling, exchange at 4 s. 4 d. per ducat ? 

I. Due. L. 
If ,21^ : I t: 385-^25 

.21^)385.625 

193)347062.5(1779.8 j?2/: 

^9S - 

' " 1 520 

13^5 



1556 
1912 

^755 



1575 
1 560 



(IS) 

Bank money is reduced to current money, by allow- 
ing for the agio, as was done in exchange with Holland ; 
viz, fay, As 100 to 120, or as 10 to 12, or as 5 to 
6, fo the given bank money to the current fought. And 
current money is reduced to bank money by reverfing 
the operation. And in like manner may picoli money 
be reduced to current or to bank money, and the con- 
trary, 

100 ducats banco of Venice, 



In Leghorn = 93 pezzos 
In Rome = 68^ crowns 



In Lucca zz: 77 crowns 
In Frankfort == 1 39^ florins 



VIL Exchange with Genoa, 

MONEY- TABLE. 

12 Denari 1 ^ J ^ ^^^^^ ^' ^* 

20 Soldi J "^ 1 1 pezzo = 4 6 Sterling. 

L '2, Books 
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Books and accounts are generally kept in pezzos, 
foldi, and denari ; but fome keep them in lires, Ibldi, 
and denari ; and. 12 fuch denari make i foldi, and 20 
foldi make i lire. 

The pezzo of exchange is equal to 5I lires ; and, 
confequently, exchange money is 5f times better than 
the lire money. The courfe of exchange runs from 
47 d. to 58 d. Sterling per pezzo. 

EXAMPLE. 

How much Sterling money is equivalent to 3390 pez- 
zos 16 foldi, of Genoa, exchange at Si|d. Sterling 
per pezzo ? 

Soldi, d, Fez, foldu 

If 20 : 51I :: 3390 1 6 



415 



20 



160 67816 



339080 
67816 
271264 
_ d, I. S. d. 



160)28143^40(^758971=732 18 if 

If Sterling money be given, it may be reduced or 
changed into pezzos of Genoa, by reveriing the former 
operation. 

Exchange money is reduced to lire money, by being 
multiplied by 5f , as follows. 

Fez, foldi. Decimally. 

3390 16 3390-8 

S% 5-75 



4 • 



16954 





1695 


8 


847 


14 



169540 

23735^ 

169540 



Lires 19497 2 Lires 19497.100 
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And lire money is reduced to exchange money by 
dividing it by 5|. 

Soldi of Genoa* 
In Milan, i crown = 80 
In Naples, i ducat = 86 
In Leghorn, 1 piaftre = 20 
In Sicily, i crown = 127^ 

VIII. Exchange 'with Leghorn* 
MONEY-TABLE. 



'^?^,^^"}make{^ ^^^1^ ' 
20 Soldi 3 ii piaftre 1=^1 



d. 
piaftre z=: 4 6 Ster, . 



Books and accounts are kept in piaftres, foldi, and 
denari. The piaftre here confifts of 6 lires, and the 
lire contains 20 foldi, and the foldi 12 denari, and con- 
fequendy exchange money is 6 times better than lire 
money. The courfe of exchange is from 47 d. to 58 d. 
Sterling per piaftre, 

EXAMPLE. 

What is the Sterling value of 731 piaftres, at 55|d. 
each ? 

731 piaftres, at 55^ d. 



s. 




d. 




4 


or 


48 
6 


1 

— 5 

= i 






i^ 


— I 

— ? 



146 4 




18 5 


6 


4 Ji 


4| 



L. 169 o 10|- y/?7/i 

Sterling money is reduced to money of Leghorn, by 
reveriing the former operation ; and exchange money 
is reduced to lire money by multiplying by 6, and lire 
money to exchange money by dividing by 6. 



100 
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loo piaftres of Leghorn are 
In Naples == 134 ducats. | la Genevan 185! crowns. 

Soldi of Leghorn* 
In Sicily, I crown zi: 133I. 
In Sardinia, i dollar zi: 95^ 

The above are the chief places in Europe with which 
Britain exchanges diredlly ; the exchanges with other 
places are generally made by bills on Hamburgh, Hol- 
land, or Venice. I fhall here however fubjoin the par 
of exchange betwixt Britain and moft of the other pla- 
ces in Europe, with which we have any commercial ir\- 
tercourfe. 





Par in Sterling. 


I 


, i-. d. 


Rome, 




crown 


=r 


6 If 


Naples, 




ducat 


rz 


3 4i 


Florence, 




crown 


— 


5 4f 


Milan, 




ducat 


— "* 


4 7 


Bologna, 




dollar 


zi: 


4 3 


Sicily, 




crown 


ZIZ 


5 


Vienna, 




rixdollar 


zz: 


4 8 


Auiburgh, 




florin 


■ — 


3 ^1 


Francfort, 




florin 


Z3: 


3 


Bremen, 




rixdollar 


zi: 


3 6 


Breflau, 




rixdollar 


!"~^ 


3 a 


Berlin, 




rixdollar 


•"•" 


4 


Stetin, 




mark 


"•"" 


I 6 


Emden, 




rixdollar 


r™* 


3 ^ 


Bolfenna, 




rixdollar 


zz: 


3 8 


Dantzic, 


ik 


florins 


zz: I 





Stockholm, 


^ 34f 


dollars 


r""* I 





Ruflil, 




rubble 


7-— 


4 5 


Turkey, 




afper 


zz: 


46 



The following places, viz. Switzerland, Norem- 
burgh, Leiplic, Drefden, Ofnaburgh, Brunfwic, Co- 
logn, Liege, StraflDurgh, Cracow, D.^n mark, Norway,/ 
Riga, Revel, Narva, exchange with Britain, when di- 
re6t exchange is made, upon th^ rixdollar, the par be- 
ing 4 s. 6 d. Sterling. 

IX. Ex' 
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IX. Exchange with America and the Wejl Indies. 

In North America and the Weft Indies, accounts, as 
in Britain, are kept in pounds, (hillings, and pence. 
In North America they have few coins circulating a- 
mong them, and on that account have been obliged to 
fubftituie a paper-currency for a medium of their com- 
meice ; which having no intrinfic value, is fubjedted to 
many difadvantages, and generally fuffer.5 a great dif- 
count. In the Weft Indies coins are more frequent, -^ 
owing to their commercial intercourfe with the Spanifti 
fcirlements. 

Exchange betwixt Britain and America, or the Weft 
Indies, may be computed as in the following examples. 

1 . The neat proceeds of a cargo from Britain to Bo- 
fton amount to 845 1. 1 7 s. 6 d. currency : How much 
is that in Sterling money, exchange at 80 per cent. ? 



180 : 

18 : 

9 : 


; 100 

10 L. s. d. 

5 :: 845 17 6 

5 




9)4229 7 6 



L. 469 18 7.} Ster. Anf. 

2. Bofton remits to Britain a bill of 469 1. 18 s. 7|-d* 
Sterling : How much currency was paid for the bill at 
Bofton, exchange at 80 per cent, ? 

If 100 : 180 I. s. d. 
5 : 9 :: 469 18 7I 
9 



5)4229 7 6 



L. 845 17 6 currency. Anf. 

3. Philadelphia is indebted to Britain in 985 I. 12 s. 
3 d. currency : How much Sterling will that amount 
to, exchange at ^^ per cent. ? 

If 
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Part m. 



If 175 

35 
7 



100 

20 

4 



I. 

: 985 



12 



d. 

3 



7)394^ 9 



L. 563 4 if Ster* ^w/ 

4. Philadelphia grants a bill on Britain for 563 1. 4 s* 
i|- d. Sterling : What is the value of the bill in currency, 
exchange at j^ per cent, P 



if 100 
4 


: 175 

: 7 :: , 


L. s. d. 
)<53 4 'f 
7 




4)3942 9 




L. 985 12 3 currency, Anf^ 




By pra£lice thus i 




100 ir: 

50=1 

25=1 

175 


i. J. t/. 

563 4 if 
aSt 12 of 

140 16 o3. 




985 12 3 currency. 



^. A parcel of goods from Britain, amounting, by 
invoice, to 323 L 5 s. Sterling, are fold by a fa6lor in 
Virginia for L.-469 : 2 : 6 currency : What Sterling 
ought the fa6lor to remit, deducing 5 per cent, for com- 
miflion ? and how much does the employer gain per 
cent, when exchange is at 30 per cent. ? 



Exch^ 
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Exch, com. 
If 130 + s = 135' ioo L. 

27 : 20 :: 469.125 
20 



89 



3) 9382.500 
9)31^7 5 



347.5 Srer. to be remitted. 
323 25 value configned. 



24.25 gam. 



If 323.25 : 24.25 : : lOO 
100 



323.25)2425.00(7.5 or 7^ per cent. 
226275 

162250 
161625 



625 

6. How much currency in Virginia will purchafe a 
bill of 345 1. 13 s. 4 d. Sterling, when exchange is 33 j 
per cent, ? 

If 100 : i33|- By pradlice. 

3 



300 : 400 
3 • 4 : .* 



L. s. d. 

345 13 4 
4 



3)i3«2 13 4 
^/2/! currency 4 60 17 9^ 



100 == 
333- — 3 



i33i 



345 ^3 4 
115 4 5l 



460 17 9^ cur. 



7» If an ounce of gold worth L. 4 Sterling be rated 
in Carolina at L. 9 : 1 5 : 7 currency, how much cur- 
rency will L, 100 Sterling purchafe r 



Voj.. IIL 



M 
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L. 

:oo 

25 = I2-f-I2 + I 



L. currency, L, 
If 4 : 9 15 7 : : 100 
I 12 



117 7 
117 7 
9 15 7 



L. 244 9 7 currency. Anfi 



8. How much Sterling money will 1780 1. Jamaica 
currency amount to, exchange at 40 per cent, ? 



If 140 

14 : 

7 * 


: 100 

: 10 L. 
; 5 : : 1780 
5 

7)8900 


s. d. 




I 27 1 


8 6f Ster, Anf. 



Bills of exchange from America, the rate being high^ 
is an expenfive way of remitting money to Britain ; and 
therefore merchants in Britain generally chufe to hav^ 
the debts due to them remitted home in fugar, rum, or 
other produce. 

X, Exchmige %vith Ireland. 

At Dublin, and all over Ireland, books and accounts 
are kept in pounds, fliillings, and pence, as in Britain; 
and they exchange on the 100 K Sterling. 

The par of one fhilling Sterling is one fhilling and 
one penny Irifh; and fo the par of 100 1. Sterling is 
108 1. 6 s. 8 d. Irifh. The courfe of exchange runs 
from 6 to 1 5 per cent. 

EXAMPLES. 

1. London remits to Dublin 586 1. 10 s. Sterling: 
How much Irifh money will that amount to, exchange 

at o4 per cent. F 
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tf lOO 
8 



L. 

I09|:: 586.J 
877 



800 : 877 



41055 
41055 
46920 

800)514360.5 



642.950625 
Anf, 642 1. 19 s« Irifti. 



. cent. 

10 = T^ 



By pradlice. 

586.5 



2 := 


I 


8 = 




1 = 

i — 


I 

I 

4 



9i 



S8.65 

11.73 fub. 



46.92 
5.865 
2.9325 

•733125 



^i 



56.450625 add. 



642.950625 



2. How much Sterling will 62 5 1. Irifh amount to, 
exchange at i of per cent, P 



If iiof 



100 
8 



625 

800 



L. s. d* 



883 800 883)5ooooo(56j5 5 o| Ster. Jnf. 



3. Britain remitted to Ireland loooo 1, Sterling when 
exchange was at 12 percent*; but exchange falling to 8 
per cent, Britain draws back the whole remittance : How 
much Sterling was drawn back, and how much did Bri- 
tain gain ? 



M 2 



As 
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As 108 : 112 : : loooo 

lOOOO T J 

L. s. d^ 



108)1120000(10370 7 4| Ster. drawn back* 

lOOOO 



370 7 4| gained. 
Which is more than 3^ per cent. 

4. When exchange was up at 12 per cent, Dublin 
drew on Lonclon for loooo 1. Sterling; and when ex- 
change fell to 8 per cent. Dublin remitted loooo 1. Ster* 
ling to London : How much Irifh money did Dublin 
gain ? 

Irifh. 
112 

Ster. i!! Ster. 

If 100 : 4 .* : 1 0000 ~ 
1 0000 



100) 40000(^001. IriQi gained. 

XL Exchange betzvixi London and other places in Britain^ 

The feveral towns in Britain exchange with London 
for a fmall premium in favour of London; fuch as, i, 
if, <bc, per cent. The premium is more or lefs ac- 
cording to the demand for bills. 

EXAMPLE. 

Edinburgh draws on London for 860 I. exchange at 
if pe^ cent, : How much money muft be paid at Edin- 
burgh for the bill ? 



L, 
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per cent. 

* — I oo 

2 — i 

8 — 4 

JL — i 

8 2 



86o 



8 12 

2 3 



I 6 



II 1 6 6 premium. 
871 166 paid for the bill. 

To avoid paying the premium, it is an ufual prafticc 
to take the bill payable at London a certain number of 
days after date ; and in this way of doing, 73 days ise- 
Equivalent to i per cent* 

XII . Arbitration of Exchanges, 

The courfe of exchange betwixt nation and nation 
naturally rifes or falls according as the circumftances and 
balince of trade happen to vary. Now, to draw upon, 
and remit to foreign places, in this flu(Stuating ftate of 
exchange, in the way that will turn out moft profitable, 
is the defign of arbitration. Which is either fimple or 
compound. 

L Simple arbitration* 

In fimple arbitration, the rates or prices of exchange 
from one place to other two are given ; whereby is 
found the correfpondent price between the faid two pla- 
ces, called the arbitrated price, or par of arbitration : 
and hence is derived a method of drawing and remitting 
to the befl advantage. 

EXAMPLES. 

I. If exchange from London to Amflerdam be 33 s, 
9 d. perl. Sterling, and if exchange from London to 
Paris be 32 d. per crov/n, what mufl: be the rate of ex-, 
change from Amfterdam to Paris, in order to be on a 
par widi the other two ? 

Stcr. 
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L A I 


Ster. Flem. 
s. s. d. 


Ster. 
d. 


If 20 : 33 9 : 
£2 12 


: 3* 


240 405 

3^ 




8i0 




1215 
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240)12960(54(3. Flerri. per crown. Anf. 

2. If exchange from Paris to London be 32 d. Ster- 
ling per crown ; and if exchange from Paris to Amftei*- 
dam be 54 d. Flemifh per crown ; what muft be the rate 
of exchange between London and Amfterdam, in order 
to be on a par with the other two \ 

Ster. Flem. Ster. 
d. d. d. 
If 32 : 54 : : 240 
240 

216 
L08 



.12) S, d. 



32)12960 (405 (339 Flem. per 1. Ster. Jnf. 

3. If exchange from Amfterdam to Paris be 54 d, 
Flem. per crown, and if exchange from Amfterdam to 
London be 33 s. 9 d. Flem. per I, Sterling ; what muft 
be the rate of exchange between Paris and London, in 
order to be on a par with the other two f 



Flem. 


Ster. 


Flem. 


s. d 


d. 


d. 


If 33 9 


: 240 ; 


■■■• 54 


12 


54 




405 


96 




120 





405)12960(32 d. Ster. per crown. Jjif. 

Froia 
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From thefe three operations, it appears, that if any 
fum of money be remitted, at the rates of exchange 
mentioned, from any one of the three places to the fe- 
cond, and from the fecond to the third, and again from 
the third to the firft, the fum fo remitted will come 
home entire, without increafe or diminution. 

From the par of arbitration thus found, and the 
courfe of exchange given, is deduced a method of draw- 
ing and remitting to advantage, as in thp following ex- 
amples. 

4. If exchange from London to Paris be 32 d. Ster- 
ling per crown, and to AmRerdam 405 d. Fiemifh per 
1. Sterling; and if, by advice from Holland or France, 
the courle of exchange between Paris and Amfterdam is 
fallen to 52 d.Flemilh per crown ; what may be gained 
'per cent, by drawing on Paris, and remitting to Am* 
fterdam ? 

The par of arbitration between Paris and Amfterdam 
in this cafe, by £x. 1. is 54 d. Flemi(h per crowa. 
Work as under. 

d,St, Cr. L.St. Cr, 
If 32 : I : : 100 : 750 debit at Paris. 

Cr. d. Fl. Cr. d, FL 
If I : 52 : : 750 : 39000 credit at Amfterdam, 

d. FL L, St, d. FL L. s. d, Ster, 
If 405 : I : : 39000 : 96 5 1 1| to be remitted. 

100 



3 14 o| gained /^r cent. 

But if the courfe of exchange between Paris and Am- 
fterdam, inftead of falling below, rife above the par of 
arbitration, fuppofe to 56 d. Flemilh per crown; in this 
cafe, if you propofe to gain by the negotiation, you 
ipuft draw on Amfterdam, and remit to Paris. The 
computation follows. 

L. 
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L.St. d.Fl. L.Sr. d.Fl. 
If 1 : 405 :: loo : 40500 debit at Amfterdain, 

d.Fl. Cr. d.Fl. Cr. 
If 56 : I : : 40500 : 723^^ credit at Paris. 

Cr. d.St. Cr. L. s, d. Ster. 

If I 2 32 ;: 723^^ : 96 8 6^ co be remitted, 

100 



3 II 5^ gained />^r r^;2;f. 

In negotiations of this fort, a fund for remittance is 
afforded out of the fum you receive for the draught i 
^nd your credit at the one foreign place pays your de- 
bit at the other. 

5. London is indebted to Peterfburgh 5000 rubles, 
andPeterfburgh can draw for them directly on England 
at 50 d. Sterling per ruble, or on Holland at 90 d. Fie- 
mifh per ruble : Which of thefe two ways will be moft 
advantageous to London, fuppofing the courfe of ex- 
change between London and Holland to be 36 s. 4 d« 
Flemifh per 1. Sterling ? 

Find the par of arbitration, by faying, 
d. St. d.Fl. d.St. d.Fl. 

If 50 : 90 : : 240 ; 432 or 36 s. Flemifh. 

If the courfe of exchange between London and Hol- 
land had been the fame with the par of arbitration, viz. 
36 s. payment in either way would be the fame to Lon- 
don ; but iince the courfe is 36 s. 4 d. it is plainly an 
advantage to make payment by the way of Holland ; for 
it is better to receive 36 s. 4 d. than 36 s. for a pound 
Sterling. The computation follows- 

Rub. d. St. Rub. L. s. d. Ster. 
If I : 50 :: 5000 : 1041 13 4 Lond. to Peterfburgh, 

Rub. d.Fl. Rub. d.Fl. 
If I : 90 : : 5000 : 450000 Holland to Peterfburgh. 

s. d,F. L.St. d.Fl. L. s. d. Ster. 
If 36 4 : I : : 450000 : 1032 2 2^ Lond. to Holland. 



II if gain. 



If 
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If the courfe of exchange to Holland had fallen below 
36 s. the diredt exchange would have been preferable. 

The following, or like queftions, are folved, without 
finding the par of arbitration. 

6. London was ordered to remit 500 ducats to Ve- 
nice, at 50 d. Sterling per ducat, and to draw for the 
value upon Spain, at4od. Sterling per piaftre ; but 
when the order came to hand, bills on Venice were at 
52^ d. : At what rate of exchange muft London draw 
upon Spain, to compenfate the advance upon the re- 
mittance ? 

d. d. d. 

If 50 : 52^ :: 40 

Or, If 100 : 105 : -.40 
40 
100)4200(42 d. Anf. 

Proof. 
Duc.d.St. Due. d.Sr. 
If I : 50 : : 500 : 25000 

d'. Plaft. d. Piaft. 
If 40 : I : : 25000 : 625 

Then, by the courfe. 
Due. d. Due. d. 

If I : 52:| : : 500 : 26250 

d. Piaft. d. Piaft. 
If 42 : I :: 26250: 625 asbefore. 

If the courfe of exchange with Spain be lower than 
42 d. the order cannot be executed without lofs ; and 
if it be higher, there will be gain. 

7. London was ordered to remit to Paris 800 

crowns, at 3i| d. Sterling per crown, and to draw for 

Vol. IIL N the 
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the value upon Amfterdam, at 36 s. pd.Flem. per 
pound Ster.; but when the order came up, bills on Pa- 
ris were at 3 ff d. Sterling per crown ; What muft be 
the rate of exchange with Amfterdam to compenfate 
the advance on the remittance ? 

d. s. d. d. s. d. 

If 3i| : 36 9 : : 3i| : 36 5^ nearly Anf. 

The proportion is inverfe ; for the rate of exchange 
with Holland muft be leflened 10 anfwer our purpofe ; 
which may be proved as in the former example. The 
proportions for the remittance and draught follow. 



d. Fl. 



8. A merchant in London had 6000 guilders in the 
bank at Amfterdam, and was offered 22 d. Sterling for 
each guilder; but as this offer did not pleafe, he in- 
dorfes a bill for the whole to his fadlor at Paris ; who 
foon brought the money to France, by exchanging at 
55 d. Flemifli per crown ; he allows the fa6lor ~ per 
cent, commifiion for his trouble, and then draws upon 
him for the whole, exchange at 32 d. Sterling per 
crown : How much was this better than the offer of 
22 d. per guilder ? 

6000 guilders. 
1 Fi r ' 40 d. Flem. in i guilder. 

If 55 : 1 : : 240000 : 4363.63, crowns. 

21.81, com. = ^^^ 



Cr. 


d.St. 


Cr. 


d. Ster. 


If 1 : 


3'l 


: : 800 


: 25300 


d.St 


s. 


d.Fl. 


d.St. 


If 240 


: 36 


Si = = 


25300 : 



4341.81, neat. 

Cr. 
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d. Cr. 

32 :: 4341-81, 
32 



Cr. 
If I 



d. 

20 = 



8683.63, 

130254^ L. s. d.Ster. 

138938.18, = 578 18 2 by exch. 

Guild. 5S0 o o by offer. 

6000, at 22d. St. 28 18 2 gained* 



500 

550 I, Ster. 



99 



II. Compound arbitration. 

In compound arbitration, the rate or price of ex- 
change between three, four, or more places, is given, 
in order to find how much a remittance paffing through 
them all will amount to at the lail place ; or to find the 
arbitrated price, or par of arbitration, between the firffc 
place and the laft. And this may be done by the fol- 
lowing 

RULES. 

I. DilTinguiili the given rates or prices into antece- 
dents and confequents ; place the antecedents in one co- 
lumn, and the confequents in another on the right, 
fronting one another by way of equation. 

\l. The firft antecedenr, and the laft confequentto 
which an antecedent is required, muft always be of the 
fame kind. 

III. The fecond antecedent muft be of the fame kind 
with the firft confequenr, and the third antecedent of 
the fuiie kind with the fecond confequent, &c. 

IV. If to any of the numbers a fracStion be annexed^ 
both the antecedent and its confequent muft be muki^ 
plied into the denominator. 

V. To facilitate the operation, terms that happen to 

N 2 be 
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be equal or the fame in both columns, may be dropped 
or reje6led, and other terms may be abridged. 

Vl. Multiply the antecedents continually for a divi- 
for, and the coniequents continually for a dividend, and 
the quot will be the anfwer, or antecedent required. 

EXAMPLES. 

I. If London remit loooh Sterling to Spain, by 
way of Holland, at 35 s. Flemifli per L Sterling ; thence 
to France, at 58 d. FlemiOi per crown ; thence to Ve- 
nice, at 100 crowns per 60 ducats ; and thence to 
Spain, at 360 mervadies per ducat ; how many piaftres, 
of 272 mervadies, will the 1000 1. Sterling amount to in 
Spain ? 

^7itecedents* 

1 I. Sterling = 

58 d. Flemilh ■ = 

100 crowns France zz 

1 ducat Venice z=. 
272 mervadies zzi 



In order to abridge the terms, divide 58 and 420 by 
2, and you have the new antecedent 29, and the new 
coniequent 210 ; reje<St two ciphers in 100 and 1000; 
divide 272 and 360 by 8, and you have 34 and 45 ; 
divide 34 and 60 by 2, and you have 17 and 30 ; and 
the whole Vv-ill ftand abridged as above. 

Then, 29 X 17 zz: 493 divifor ; and 210 x 30 x 45; 
X ID n: 2835000 dividend J and 493)2835000(5750^ 
piaftres. Jnf, 

Or, the confcquenis may be connedled with the flgn 
.o£ multiplication, and placed over a line by way of nu- 
merator, and the antecedents, connected in the fame 
manner, may be placed under the line, by way of deno- 
minator, and then abridged, as follows. 

420 



Confiquents. 


Abridged^ 


35 s. or 420 d. Fl. 


I z= 210 


I crown France 


20= I 


60 ducats Venice 


1= 30 


360 mervadies Spain 


1= 45 


I pi a ft re 


17= I 


000 1. Sterhng ? 


= 10 
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410 X 60 X 360 X »ooo aiox(5oX3<5ox 10 aioX<?oX45 X 10 

58x100x2,7* ^9XiXX7X """ 2,9x34 

aio X 30 X 45 X 10 2835000 

19 X 17 493 > 

And, 493)2835000(5750^1 piaftres. An/» 

The placing the terms by way of antecedent and con- 
fcquenr, and working as the rules direct, faves To many 
I'taiings of the rule of three, and greatly fhortcns the o- 
peration. The proportions at large for the above qucr 
ftion would (land as under. 



L.St, 


d.FI. 


L, St. 


d.FI. 


If I 


: 420 : 


: 1000 : 


420000 


d.FI, 


Cr. 


d.FI. 


Cr. 


If 58 : 


: I : 


: 420000 : 


7241^1 


Cr, 


Due. 


Cr. 


Due. 


If 100 


: 60 : 


: 7241^1 : 


4344if 


Due, 


Men 


Due. 


Mer. 


If 1 : 


: ^60 : 


•• 4344§f • 


1564137!^ 


Mer, 


Piqfl. 


Mer. 


Piaji. 


If 272 ; 


■ 1 : 


• i5^4'37il 


: 5750III 



If we fuppofe the courfe of dirciSl exchange to Spaia 
to be 42^ d. Sterling per piaftre, the 1000 1. remitted 
would only amount to 5647^ piallres; and, confequ^nt- 
ly, 103 piaftres are gained by the ncgoiiaiion ; that is, 
about 2 per eent. 

2, A banker in Amfterdam remits to London 400 L 
Flemifli ; fiift to France at 56d. Flemilh per crown ; 
from France to Venice at 100 crowns per 60 ducats ; 
from Venice to Hamburgh at 100 d. Flemifli per ducat; 
from Hamburgh 10 Lifoon at 50 d. Fleniiih per crufade 
of 400 rees ; and, laPdy, fiom Lifbon to London at 
64 d. Sterling per miilrce : How much Sterling money 
will the remittance amount to ? and how much will be 
gained or faved, fuppoilng the diiect exchange from 

Holland 



Hosted by 



Google 



102 EXCHANGE. Part III. 

Holland to London at 36 s. 10 d. Fiemifli per 1. Ster- 
ling > 

Antecedents, Con/equenfs, 
56d.Flem. =z 1 crown. 
100 crowns zi: 60 ducats. 
I ducat = ICO d. Fiem. 
50 d. Fiem. zz: 400 rees. 
1000 lees zz: 64 d. Sterling. 

How many d. Ster. z= 400 1. or y6ooo d. Flemifli ? 

This, in the fra<ftional form, will ftand as follows. 

Co X TOO X 400 X 54 X g6ooo 368540 1 

56 X 100 X so X 1000 7 * 

7)368640(52662^ d. Ster. = 2 19 I. 8 s, 6fd. St. Jnf. 



To find how much the exchange from Amfterdam 
diredtly to London, at 36 s. 10 d, Flemidi per 1. Ster- 
ling will amount to, iay> 



s. 

36 

12 


d 
10 


d.FL L.St. d.FL 
If 442 : I : : 96000 ; 

Gained or faved. 


L. s. 
217 3 
219 8 


d.St, 


P 


2 4 


8i 



In the above example, the par of arbitration, or the 
arbitrated price, between London and Amfterdam, viz, 
the number of Flemilii pence given for i 1. Sterling, 
may be found thus, 

Make 64 d. Sterling, the price of the mlllree, the 
firfl: antecedent ; then all the former confequents will 
become antecedents, and all the antecedents will become 
confequents. Place 240, the pence in i 1. Sterling, as 
the lait confequent, and then proceed as taught above, 
viz. 

Antecedents 
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Antecedents, Confequents, 
64 d. bter. = 1000 rees. 
400 rees = 50 d. Fiem. 
100 d. Flem.zz i ducat. 
60 ducats ::;z 100 crowns. 
I crown = 56 d. Fiem. 
How many d. FIem.= 240 d. Srer. ? 



1000 X 50 X 100 X 5 ^ X 140 875 

(54x400x100x60 X ' 



and 

2)375(437^ d.zz 36 s. 5^ d. Fiem. per 1. Ster. Anf. 

Or the arbitrated price may be found from the aa- 
fwer to the queftion, by faying, 

d Ster, d, Flein. d, St. 
If 2A-8640 . p5ooo : ; 240 

7 



672000 
240 



2688 

368640)161280000(437^= 36 5I as before. 

The work maybe proved by the arbitrated price thus: 
As J 1. Sterling to 36 s. ^^d. Flemifh, fo 219L 8 s. 6|^d. 
Sterhng to 400 1. Flemilli. 

The arbitrated price compared with the direct courfc 
fhows whether the direct or circular remittance will be 
moft advantageous, and how much. Thus the banker 
at Amfterdam will think it better exchange to receive 
I I. Sterhng for 36 s. 5^ d. Flemifh, than for 36 s. 10 d. 
Flemifh. 

3. A merchant at London has credit for 680 plaftres 
at Leghorn, for which he can draw diredliy at 50 d. 
Sterling per piaftre ; but chufing to try the circular way, 
they are by his order remitted, firft to Venice at 94 
piaflres per 100 ducats banco ; thence to Cadiz at 320 
mervadics per ducat ; thence 10 Lifbon at 630 rees per 

piafhc 
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piaftre of 27a mervadies ; thence to Amfterdam at 50 d. 
Flemifh per crufade of 400 rees ; thence to Paris at 
56d. Flemifh per crown; thence to London at 3 i|-d. 
Sterling per crown : What is the arbitrated price between 
London and Leghorn per piaftre ? and how much is the 
circular remittance better than the diredl draught, with- 
out reckoning charges ? 

Antecedents, Confeqiient s , 
94 piaftres n: 100 ducats. 
I ducat =320 mervadies. 
272 mervad. =: 630 ree?. 
400 rees. z= 50 d. Flem. 
56 d. Flem. = I crown. 
3 crowns =94 d . St. = 3 x 3 1 J 
How many d.Ster. = i piaftre \ 

100 X 3Z0 X 630 X 50 X P4 1875 

94x271x400x5(5x3 34 * 

34)iS75(55/4:^- Sterling per piaftre. Anf. 

L, s. d, 
680 piaftres^ at SS^i^^* = i5<^ 5 o 
.^ at 50 d. =: 141 13 4 



Gained 14 11 8 

If the arbitrated price of any intermediate antecedent 
be required, put the queftion at the void place, fill up 
the place of the firft queftion with its anfwer; or, to a- 
void the fra£lion, make 680 piaftres the laft confequent, 
and their value in pence Sterling the laft antecedent, and 
then work as before. 

Ex. How many rees are equal in value to 50 d. Fle- 
mifh > 



Antecedents, 
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j4ntecedents> Confequents, 
94 piaftres =100 ducats. 
I ducat = 320 mervadies* 
272 mervad. = 630 rees* 
How many rees = 50 d. Flem. ? 
56 d. Flem. = i crown. 
3 crowns = 94 d. Sterling. 
37500 d. Ster. == 680 piaftres. 

soox 3to X (530 X S© X 94 X <58o ^xzXiox4 

:r^^ rz: 400 

94x173- X 56 X 3 X 37500 I 

rees. Jnf, 

If the arbitrated price of a confequent be required, at 
the void place put the qiieftion, and work as before; on- 
ly in this cafe the produdl of the antecedents is the divi- 
dend, and the produdt of the confequents the divifor. 

Ex. How many rees are equal in value to a piaftre of 
272 mervadies ? 

Antecedents t Confequents. 
94 piaftres = 100 ducats. 
I ducat = 320 mervadies. 
272 mervad. = how many rees I 
400 rees == 50 d. Flemifh. 

K^6 d. Flem. == i crown. 
3 crowns =: 94 d. Sterling, 
37500 d. Ster. =: 680 piaftres. 

94 X %'ix X 400 X 5<5 X 3 X 37500 14 X 3 X 15 ^ 

— ^2:: ::: O'^o 

100x310x50x94x680 I 

rees* Jnf, 

Note, The value of an antecedent is always of the 
fame denomination with the preceding confequent ; and. 
ihe value of a confequent is of the fame denomination 
with the fubfequent antecedent. 

In this circular exchange, the agents or factors at the 
different places through which the money pafTes, retain 
fo much in name of commiftion ; and the regular accu- 

Vol. III. O rate 
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rate method of computation is, to deduce the commif- 
iion from the feveral confequents. 

Thus, if we refume the former queftion, and fuppofc 
the commiffion to be ^ per cent, the antecedents and 
confequents, with commiffion deduced, will ftand as un- 
der. 

j^ntecedents* Confequents, 
94 piaftres = 99.5 ducats, com. deduced. 
I ducat = 3iS«4 mervadies, com. ded. 
272 mervad. =: 626.85 rees, com* ded. 
400 rees = 49.75 d. Flem. com. ded. 

56 d. Flem, =: .995 crowns, com. ded. 
3 crowns zz: 94 d. Ster. 
How many d. 8ter. = i piaftre ? 

By working as formerly, the arbitrated price, or va-* 
lue,of the piaftre, will be found to be 53.78 d. Sterling 
nearly, which is fomething lefs than the anfwer found, 
exclufive of charges. But ftill there will be profit by 
the circular rerriittance : For 

L. s, d, 

680 piaftres at 53.78 d. Ster. = 152 7 6 
— ., at 50 d. Ster. zn 141 13 4 ^ 

Gain 10 14 2 

The value of the above piaftre, with commiffion al- 
lowed, may be found eallly, and pretty nearly, by dedu- 
cing five commiffions, equal ro 2^ per cent, from ths 
arbitraied price, exclufive of charges, thus : 

5?tV = 55-M7 
2^ per cent. -=l^- \ 1.378 

53.769 value nearly. 

Thus a perfon who knows at what rate he can draw 
or remit diredlly, and at the fame time has advice of the 
courfe of exchange in foreign places, may chalk out a 
path for circulating his money, fo as to make a benefit 

of 
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of his flcill and credit : and herein lies the great art of 
fuch ntgotiations. 

Noionly may different forts of money be equated in the 
manner above delbribed, but alfo weights and meafures, 
EXAMPLE I. 

If 102 lb. oi- Hamburgh be equal to 100 lb. of Am- 
fterdam, and 100 of Amlterdaai to 98 at Francfort, 
and 98 at Francfort to 105 at Leipfic, and 105 ot Leip- 
iic to I4q at Legiiorn, and 145 at Leghorn to 106 at 
Cadiz, and 100 at Cadiz to lOj^ at London ; how ma» 
ny lbs. at London are equal to 3060 at Hamburgh ? 

Antecedents, Coufcquents. 

102 at Hamburgh •=. 100 at ALnltcrdam 
100 at Amfterdam z= 98 at Fiancfort. 

98 at Francfort == 105 at Leipfic. 

105 at Leipfic = 145 at Leghorn. 

J45 at Leghorn = 106 at Cadiz. 

300 at Cadiz zz: 310 at London, 

How many at London = 3060 at Hamburgh ? 

100 K 98 X T05 X 145 X 10(5 X 310 X 30(Jo 106 X 3x0 X 306 

ICZ X 100 X 98 X 105 X 14s X 30*^ "'^ '03; X 300 "^ 

^^-^, and 17)55862(3286 ib. Jnf, 

EXAMPLE II. 

If 1 1 ells, or aunes, of Hamburgh, make i ell in 
Holland, and 7 in Holland make 4 in France, and 7 in 
France make 5 yards in England ; how many yards in 
England are equal to 588 ells or aunes at Hamburgh I 
and what their price, at the rate of 4 1. Sieriing for 5 
yards EngUfh ? 

Antecedents, Confcquents, 

ij X 5 =: 6 of Hamburgh = 5 of Holland =: i x 5 

7 of Holland =z 4 of France. 

7 of France = 5 of England. 

How many yards of England:^ 588 of Hamburgh ? 

t2LiiLi2L!E. = L2L1^L2<_1 = 200 yards. Anf, 

O 2 Thea 
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Then for the price : 

Antecedents, Confequents. 

6 of Hamburgh =: 5 of Holland. 

7 of Holland zz: 4 of France. 

7 ot France = 5 of England. 

5 of England z= 4 1. Sterling. 
How much Sterling z= 588 of Hamburgh ? 

6x7x7x5 i -^ 

EXAMPLE III. 

Antecedents. Confequents, 

If 82 bufhels at London = 27 muddles at Amfter, 

27 muddles at Amfter. == 19 fetiers at Paris, 

38 fetiers at Paris = 6^ veertels at Antwerp, 

6^ veertels at Antwerp = 1 04 hanegas at Cadiz, 

52 hanegas at Cadiz = 216 alquier^ at Lilbon. 

How many alquiers at Lifb. = 410 buihels at London I 

UJ<^2LJJJ^^±2^11^^^JZ:=z 108 X 10 = 1080 al- 

8z X a? X 38 X 65 X sx 

quiers at Lilbon. Anf, 

Though foreign weights and meafures may be equated 
with thofe of Britain by arbitration, as in the above ex- 
amples ; yet this is done more eafily and readily by the , 
rule of three, from the following tables, which exhibit 
the proportion or conformity that the weights, long 
meafures, and corn -meafures, of the principal pbces in 
Europe, have with thofe of London and Amfterdam. 



TiBLE 
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Table I. Of WEIGHTS, 



100 lb. of '. 


Eng- 


100 lb. of Am- 




land are equal 


fterdam are e- 




to 




qual to 




At 


lb. 


oz. 


lb. 


oz. 




100 





109 


8 


London 


91 


8 


100 





Amfterdam 


96 


8 


105 


8 


Antwerp 


88 





96 


4 


Rouen 


106 





116 





Lyons 


90 


9 


99 





Rochellc 


107 


II 


118 





Touloufe 


"3 





123 


8 


Marfeilles 


81 


7 


89 





Geneva 


93 


5 


102 





Hamburgh. 


89 


7 


93 





Francfort 


96 


I 


105 





Leipfick 


137 


4 


150 





Genoa 


132 


II 


M5 





Leghorn 


153 


II 


168 





Milan 


152 





166 





Venice 


154 


10 


169 





Naples 


97 





106 





Seville 


97 





106 





Cadiz 


104 


13 


114 


8 


Portugal 


96 


s. 


105 


4 


Liege 


112 


of 


123 


<^t\ 


Ruffia 


107 


o^V 


117 





Sweden 


89 


oi 


97 


13 


Denmark 



As the weights of Amfterdam, Paris, Bourdeaux. 
Strafburgh, BeraD9on, and feveral other places, have 
but a very minute difference, they are all comprehend- 
ed under that of Amfterdam, as that of Nuremberg is 
under Francfort, and others in like manner. 



Table 
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TableII. Of LONG MEASURE. 



loo ells or aunes, 
or ixs yards of 
England, are "- 
qual to 



lOO 



200 



1^ 

i43y 
i86f 
100 

Canes, 

SOtI 
5Si 

Varas. 
133I 

lOlf 

Cavidos, 



Brajfes, 

170I 
I74i 
1947- 
214;^ 

Jrfieens, 



100 aunes 
of Amfter- 
dam are 
equal to 

Alines, 

60 

100 

98I 
58I 

1 20 

112^ 

1 1 z^ 

no 

ii6| 
86 
112 

60 
98I 
Canes* 
35 
37^ 
3oi 
33 

Far as. 
80 
61 

Cavidos, 
100 

Brajfes, 
102 
105I 
117 
I28| 

Arjloeens, 
297M 



At 

London 

Aaifterdam 

Brabant 

France 

H'amburgh 

Breflau in Silefia 

Dantzick 

Bergue and Drontlieim 

Sweden 

St Gall for linen 

St Gall for cloth 

Geneva 

BrulTels, Antwerp 

Marfeilles 
Touloufe 
Genoa 
Rome 



Spain 
Portugal 

Portugal 

Venice 

Bergamo 

Florence, Leghorn, Lucca 

Milan 



Peterfburgh 



The 
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The aunes or ells of Haerlem, Leyden, the Hague, 
Rotterdam, and other places qf Holland, alfo that of 
Nuremberg, are all equal to that of Amfterdam, and 
coitiprehended under it ; the aune of Ofnaburg is e- 
qual to that of France ; and the aunes of Bern, Bafil, 
Francfort, and Leipfic, are equal to that of Hamburgh. 

Table III. Of COR N-M E A S U R E S. 

lo^l^ quarters, or 82 Winchefter bufliels of England, 
or I laft of Amfterdam, make, at 



Algulllon, 41 facks 
Albi, 25 fetiers 
Alicant, 12 cahizes 
Alkmaar, 36 facks 
Amersfort, i6muddes. 
Amfterdam, 27 muddles, or 

I laft 
Antwerp, 32^ veertels 
Aries, 49 ietiers 
Bayonne, 36 facks 
Beaucaire, 28 fetiers 
Beaumont, 38 facks 
Bergen-op-zoom, 63 fifteis 
Bois-le-Duc, 20^ mouwers 
Bommel, 18 muddes 
Bourdeaux, 38 boifteux 
Breda, 33 veertels 
Bruges, 17^ hoedts 
Bruftels,' 25 facks 
Bneren, 21 muddes 
Cadillac, 33;^ lacks 
Cadiz, 52 hanegas 
Cahors, 100 cartes 
Campen, 2/j-J muddes 
CarcaiTone, 35 fetiers 
Clairac, 34^ facks 
Cleves, i6;^mouwers 
Condom^ 41 facks 



Coningfberg, i laft 
Copenhagen, 42 tuns 
Danrzick, i laft 
Delft, 29 facks 
Deventer, 36 muddes 
Doefburg, 22 mouvvers 
Dort, 24 facks 
Dunkirk, 18 razieres 
Edam, 27 muddes 
Elbing, I laft 
Emden, 15:^ tuns 
Erfelfteyn, 21 muddes 
Francfort, 27 malders 
Ghent, 56 halfters 
Genoa, 25 mines 
Gimond, 20 facks 
Graveline, 22 razieres 
Haerlem, 38 facks 
Hamburgh, -f| of a laft 
Heufden, 17^ muddes 
Hoorn, 44 facks 
Ireland, 38 bufliels 
La Briile, 40 facks 
La Reole, 30 facks 
Lavour, 21 Ietiers 
Leyden, 44 facks 
Libourne, 35 facks 
Liege, 96 fetiers. 
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10^ quarters, or 82 Winchefter bufhels of England, 
or I laft of Amllerdam, make, at 



Lifle, 38 razieres 
Lifbon, 216 alquiers 
Leghorn, 40 facks 
Louvain, 27 muddes 
Luheck, 95 fchepels 
Lyons, 14^ anees 
Middlebourgh, 41^ facks 
Montfort, 21 muddes 
Muyden, 44 facks 
Naerden, 44 facks 
Nerac, 33;|facks 
Nieuport, 1 7 -^^ razieres 
Oudewater, 21 muddes 
P^ris, 19 fetiers 
Porto Port, 1 80 alquiers 
Purmerent, 27 muddes 
Rabaf{:ens, 17 fetiers 
Rhenen, 20 muddes 



Ruremonde, 68 fchepels 
Riga, 46 loopens 
Rotterdam, 29 iacks 
St Giles, 40 charges 
St Omer, 22^ razieres 
St Valery, 19 fetiers 
Saumur, 19 fetiers 
Steenbergen, 35 veertels 
Stockholm, 23 tuns 
Terveer, 39 facks 
Thiel, 21 muddes 
Touloufe, 26 fetiers 
Tongres, 15 muddes 
Tonningen, 24 tuns 
Venloo, 2i| mouwers 
Vianen, 20 muddes 
Utrecht, 25 muddes 
Zurickzee, 40 facks 



' The ufe of the Tables, 

EXAMPLE L 

What are 800 lb. of Lyons equal to in England ? 
Say, from Table I. As 106 lb. of Lyons, 
of England 



As 106 lb. of Lyons, : 100 lb. 
800 of Lyons : 754^ of England. 



EXAMPLE II. 

How many aunes of Amfterdam are equal to 506 
aunes of Dantzick ? 

Say, fiom Table 11. As 1 12^ aunes of Dantzick : 100 
aunes of Acnfterdam :: 500 aunes of Dantzick : 444:| 
aunes of Amfterdam. 

EXAMPLE III. 
How many fetiers will 400 bufliels of England make 
at Paris ? 

Say, 
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Say, from Table III. As B2 bufhels of England : 19 
fetiers of Paris : : 400 buftiels of England : 92^ fetiers of 
Paris. 



CHAP. VIII. 
ALLIGATION. 

ALligation ferves to folve queftions that relate to 
the mixing of iimples 5 and is either medial or al* 
ternate. 

I. Jlligation Medial 

Alligation medial, from the rates and quantities of 
the iimples given, difcovers the rate of the mixture. 

RULE. 

As the total quantity of the fimples, 
To their price or value ; 
So any quantity of the mixture, 
To the rate. 

EXAMPLES, 

ic A grocer mixes 30 lb. of currants, at 4d. per lb. 
with 10 lb. of other currants, at 6d. per lb. : What is 
the value of i lb. of the mixture ? y^nf, 4^d. 



ll>. 


d. 






d. 


3°> 
10, 


at 4 amounts to 
at 6 




120 
60 


40 








180 




If 40 : 


d. 
: i8o :: 


lb. 


d. 
= 4^ 



2. A farmer mingleth feveral forts of wheat as fol- 
lows, viz. 20 bulhels, at '55. per bufliel: q6 buihels. 
Vol. IIL P ^ at 
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at 3 s. ; and 40 bufhels, at 2 s. : What is. a bufhcl of 
the mixture worth ? Anf* 3 s. 

Bujij, J. J-* \ 

20, at 5, comes to 100 

36, at 3 108 

40, at % 8q 

96 288 

^ Bujlo. J-. BiiJJo. J-. 
If 96 : 288 :: I 13 

3. A tobacconift mixeth 30 lb. of tobacco, at pd, 
per lb. with 60 lb. at 14 d. and 24^ lb. at 2 s. per lb, s 
What is a pound of the mixture worth ? 

lb. Rates, L. 

30 x.0375 = i.i25 
60 X. 058^ = 3. 5 
24.7s X -I =2.475 



114.75 7.1 

lb. I. lb. L. 

If 114,75 * 7-^ • • J^ • •o6i{ 

J", d. 
1 1/1.75)7. iooo(.o6i8 =1 2| 
68850 

21 500 

H475 



100250 
91800 



8450 

Note I . When the quantity of each fimple is the 
fame, the rate of the mixture is readily found by add- 
ing the rates of the fimples, and dividing their fum by 
the number of fimples, thus. 

Suppofe 



Hosted by 



Google 



Chap. Vlir. ALLIGATION. 115 

Suppofe a grocer mixes feveral forts of fugat, and of 
each an equal quantity, viz. at 50 s. at 54 s. and at 
60 s. per C. the rate of the mixture will be 54 s. 8 d. 
per C. ; for, 

J-. St d, 
5^+54 + <^o = i^4> and 3)164(54 8 

Note 2. If it be required to increafe or diminifh the 
quantity of the mixture, fay, As the fum of the given 
quantities of the fimples, to the feveral quantities given ; 
fo the quantity of the mixture propofed, to the quan- 
tities of the fimples fought. Thus, 

If it be required to increafe the quantity of the mix- 
ture in Ex. 2. to 120 bufhels, fay. 







Biij%. s. 


96 : 


; 20 : 


: 120 : 25, at 5 


96 : 


: 36 : 


: 120 : 45, at 3 


96 : 


; 40 : 


: 120 : 50, at 2 



Proof 120 

NoU 3. If it be required to know how much of each 
fimple is in an affigned portion of the mixture, fay. As 
the quantity of the mixture, to the feveral quantities 
of the fimples given ; fo the quantity of the afligned 
portion, to the quantities of the iimpies fought. Thus, 

Suppole a grocer mixes 10 lb. of raifms, with 30 lb. 
of almonds, and 40 lb. of currants, and it be demanded, 
how many ounces of each fort are found in every 
pound^ or in every fixteen ounces of the mixture, fay. 



80 : 
80 : 


: 10 : : 16 
: 30 : : 16 


oz, 
: 2 
: 6 


raifins. 
almonds 


80 ; 


: 40 ; : 1 6 


: 8 


currants 




Proof 


16 





Note 4. If the rates of two fimples^ with the total 

value and total quantity of the mixture be given, the 

P 2 " quantity 
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quantity of each fimple may be found as follows, viz. 
multiply the leffcr rate into the total quantity, fubtraa 
the pi odud from the total value, and the remainder will 
be equal to the product of the excels of the higher rate 
above the lower, multiplied into the quantity of the 
higher priced fimple ; and, confequendy, the faid re- 
mainder, divided by the difference of the rates, will 
quot the faid quantity. Thus, 

Suppofe a grocer has a mixture of 400 lb. weight, 
that cofh him 7 1. 10 s. confiffcing of raifins, at 4d. per 
lb. and almonds at 6 d. how many pounds of almonds 
were in the mixture ? 



L. s. d. 

7 10 = 1800 
1600 


lb. 
lb. 


lb. Rates. 

400 6 d. 

4 4d. 

1600 d. 2 d. 

of almonds, at 6 d. is, 
of raifins, at 4 d. is, 

Proof 


I. 
2 

5 

7 


J. 


2)200(100 
And 300 

Total 400 


10 




MORE EXAMPLES. 

4. A merchant mingled three different forts of fugar, 
viz. 3 C. at 2 1. 16 s. per C. and 3 C. at 3 L 14 s. 8 d. 
with 6 C. at I 1. 17 s. 4 d. : What is a C. of the mix- 
ture worth ? Jnf. 2 1. 1 1 s. 4 d. 

5. A vintner mingles feveral forts of wine, viz. 36 
gallons at 8 s. per gallon, 2 gallons at 7 s. per gallon, 
13 gallons at 1 s^ per gallon, with 12 gallons of water : 
What is a gallon of the mixture worth ? Anf, 5 s. 

6. If, with 40 bufhels of corn at 4 s. per bufhel, 
there ar? mixed 10 bulheis at 6 s. per bufliel, 30 bu- 
fhels at 5 s. per bufliel, and 20 bufhels at 3 s. per bu- 
fhel, what will 10 bufhels of the mixture be worth ? 
Jnf, 2 1. 3 s. 

7. A goldfmith mixes 30 ounces of gold 22 caradls 
fine, 10 ounces 20 cara6ls fine, and 20 ounces 18 ca- 
ra61s fine : How many cara£ls fine is the mixture ? j^nf.r 
2o-| -, that is, of the 24 parts or caradts into which the 

1 ounce 
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ounce is fuppofed to be divided, 2o| are pure gold, and 
the remaining 3I are alloy. 

Medicines are fometimes mixed or compounded by 
this rule ; for underftanding the manner whereof it will 
be neceflary to obfei ve. 

That medicines, drugs, or fimples, with refped to 
their qualities, are divided into five forts, viz. hot, cold, 
dry, moift, temperate ; and all, except the laft, admit 
of four degrees, reprefented by indices, as in the fol- 
lowing table. 



lod. I 1 I 2 I 3 I 4 I 5 I 6 I 7 I B I 9 



Deg. 



4 I 3 I 2 I I 

of cold and 
moifture. 



M 2 i 3 |4 

of heat and 
drynefs. 



The index 3 
denotes cold or 
moift in the 2d 
degree, and 9 
denotes hot or 
dry in the 4th 
degree. 



EXAMPLE. 

If I have four fimples, A, B, C, D, and mix them 
as follows, viz. 4 oz. of A hot in the 4th degree, i oz. 
of B hot in the 2d, i oz. of C temperate, and 3 oz. of 
D cold in the 3d degree ; what will be the quality of the 
mixture or compound ? Anf hot in the ift degree. 

A 4 X 9= 36 
B I X 7 = 7 
C I X5= 5 
03x2= 6 

9 9)54(<^ ^ot in the ift degree. 

IT, Alligation Alternate, 

Alligation alternate, being the converfe of alligation 
medial, from the rates of the fimples, and rate of the 
mixture given, finds the quantities of the fimples. 

RULES 
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RULES. 

T. Place the rate of the mixture on the left fide of a 
brace, as the root ; and on the right fide of the brace 
fet the rates of the feveral fimples, under one another, 
as the branches. 

IL Link or alligate the branches, fo as one greater, 
and another lefs than the root, may be linked or yoked 
together. 

ill. tJet the difference betwixt the root and the feve- 
ral branches, ri^^h*: againil their reipe<Stive yoke-feliows- 
Thefe alternate diffirences are the quantities required, 

A^ote I. If any branch happen to have two or more 
yoke-feiiows, the diffcirence betwixt the root and thefe 
yoke-fellows muft be placed right againft the iaid branch, 
one atter another, and added into one fum. 

Note 2 In fome quedions, the branches may oe al- 
ligaied more ways than one ; and a queftlon will always 
admit of fo many anlwers, as there are different ways of 
linkinpr the branches. 

Alligation alternate admits of three varieties, viz. i. 
The queftion may be uviiimited, with lefpecft both to the 
quantity of the liir-plcs, and that of the mixture. 2o 
The qiieition may be limited to a cerrain quantity of 
one or more of the iimples. 3. The qucftion may be 
limited to a certain quantity of the mixture. 

Varisty I. 

When the queftion is unlimited, with refpccl both to 
the quantity ot the iimpies, and that of the mixture* 
This is called /llligation Sim;k, 

EXAMPLES. 

1. A grocer would mix fugars, at 5d. 7 d. and 10 d. 
per lb. fo as to fell the mixture or compound at 8d. per 
lb. : What quantity of each muft he take ? 



/^, 
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[B 



lb. 

2 
2 
4 



Here the rate of the mixture 8 is placed on the left 
fide of the brace, as the root ; and on the right lide of 
the fame brace are fet the rates of the feveral fimples, 
viz. 5,7, 10, under one another, as the branches ; ac- 
cording to Rule I. 

The branch 10 being greater than the root, is ailigated 
or linked wiih 7 and 5. borh thefe being lefs than the 
root ; as direcSled in Rule II. 

The difference between the root 8 and the branch 5, 
viz. 3, is fet right againft this branch's yokefellow 10. 
The difference between 8 and 7 is likewile let right a- 
gainft the yoke-fellow 10. And. the difference betwixt 
8 and io> viz. 2, is fet right againit the two yoke-fel- 
lows 7 and 5 ; as prefcribed by Rule HI. 

As the branch 10 has two differences on the right, 
viz. 3 and i, they are added ; and the aniwer to the 
queflion is, that 2 lb, at 5 d. 2 lb. at 7 d. and 4 lb. at 
10 d. will make the mixture required. 

The truth and reafon of the rules will appear by con- 
fidering, that whatever is loft upon any one branch is 
gained upon its yoke-fellow. Thus, in the above ex- 
ample, by felling 41b. of 10 d. fugar at 8d. per lb. 
there is 8 d. loft : but the like fum is gained upon its 
two yoke-fellows ; for by felling 2 lb. oF 5 d. fugar at 
8 d. per lb. there is 6d. gained ; and by ielling 2 lb. of 
7 d. lugar at 8 d. there is 2 d. gained ; and 6 d. and 
2 d. make 8 d. 

Hence it follows, that the rate of the mixture muft 
always be mean or middle with refpedl to the rates of the 
fimples ; that is, it mufi be lefs than the greateft, and 
greater than the leaft ; otherwife a folution would be 
impoffible. And the price of the total quantity mixed, 
computed at the rate of the mixture, will always be e- 
qual to the fum of the prices of the feveral quantities 

caft 
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caft up at the refpeftive rates of the fimples. This may 
be ufed by way of proof ; and the above example pro- 
ved in this manner follows. 



1 ^2)' 

Lio^ 3, I 



2 X 5 =: 10 
2 X 7 = 14 
4 X 10 = 40 



8 X 8 = 64 64 proof. 

Or fay, 
If 8 : 64 : : I : 8 

That is, the fum of the prices or price of the mixture, 
divided by the fum of the quantities, quotes the rate of 
the mixture. 

From the above proof it is obvious, that the rates of 
the fimples, their total quantity, and the price of the 
mixture, being given ; the rate of the mixture, and con- 
fequently the quantities of the feveral fimples may be 
found : for the price of the mixture divided by the total 
quantity of the fimples, quotes the rate of the mixture ; 
the alternate differences of which, and tlie feveral rates, 
are the quantities fought. 

The anfwer in the above example comes out to be 
^, 2, 4 ; and as the branches can be linked but one way, 
we can, by the operation, have only this fingle anfwer : 
but then any other three numbers that have the fame pro- 
portion to one another, found by divifion or multipli- 
cation, will alfo anfwer the queftion. By this means the 
anfwer found may be increafed or diminifhed, till it fuit 
the ftock of fimples on hand for making the mixture ; 
as in the following fpecimen. 



1.2.3.4- 5- ^- 7- ^' 9. 10. II. 12. 13.1 

1. 2. 3. 4* 5- ^' 7- S' 9« lo* II- 12. 13. > 

2. 4. 6. 8. 10. 12. 14, 16. 18. 20. 22. 24. 26. J 



&c. 



But we may alfo find innumerable other anfwers, by 
mcreafing or diminifhing the alternate differences of any 

pair 
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pair of fitnples, without varying the reft, by one or other 
of the two rules following. 

I. When the rates of the variable pair of fimples are 
both greater, or both lefs, than the rate of the mixture; 
increafe the alternate diiFerence of the one, by adding 
to it the difference betwixt the rate of the mixture and 
the rate of the other variable fimple ; and diminifh the 
alternate difference of the other, by fub[ra<Sling from it 
the difference betwixt the rate of the mixture and the 
rate of the former variable fimple. 

The alternate difference to be increafed is optional, 
or which of them you plcafe ; and inftead of the alter» 
nate differences, you may ufe any other numbers that 
are in the fame proportion ; and the higher thefe num.- 
bers are, the more anfwers they will afford. We (hall 
exemplify the rule by the proportional numbers, 13, 13, 
26, found above, making 13, 13, the variable pair, 
their rates, 5 and 7, being both lefs than 8, the rate 
of the mixture, and (hall cominue 26 unvaried. 

By increafmg 13 in the upper line, we have, 

13. 14. 15. 16. 17. 
13. 10. 7. 4. I. 
26. 26. 26. 26. 26. 

By increafmg 13 in the fccond line, we have, 

J3. 12. II. 10. 9. 8. 7. 6. 5. 4. 3. 2. I. 
13. 16. 19. 22. 25. 28. 31, 34. 37. 40.43.46.49. 
26. 26. 26, 26. 26. 26. 26. 26. 26. 26. 26. 26. 26m 

II. When the rate of one of the variable fimples is 
greater than the rate of the mixture, and the rate of 
the other lefs, their alternate differences, or rather 
the numbers proportional to ihem, muft, as directed in 

, the former rule, be both increafed, or both diminiihed, 
and either or each of thefe ways may be ufed. 

We fhall exemplify the rule, as formerly, by the 

proportional numbers 13, 13, 26, making the firft 13 

and 26 the variable pair, whofe rates are 5 and 10, the 

Vol. III. Q_ one 
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one below and the other above 8, the rate of the mix- 
ture, and fhall continue the other 13 unvaried. 



By increafing both, we have, 



^3- 


15. 17. ly. 


21. 23. 25. 27. 29 


13- 


13- 13- 13- 


13, 13. 13. 13. 13. 


26. 


29- 32. 35- 


38. 41. 44. 47. 50 



to infinity^ 



By diminifhing both, we have, 

13. II. 9. 7. 5. 3. I. 

13- 13- 13- 13- 13- 13- 13- 
26. 23. 20. 17. 14. II. 8. 

Again, we may make the fecond 13 and 26 the va- 
riable pair, their rates being 7 and 10, the one below 
and the other above 8, the rate of the mixture, and 
continue the firft 13 unvaried, as under. 

By increafing both, we have, 

13- 13' 13- 13- 13^ 13- 13- ^3- 13-1 

13. 15. 17. 19. 21. 23. 25. 27. 29 [vto infinity, 

26. 27. 28. 29. 30. 31, 32. 33. 34.J 

By diminifhing both, we have. 



13- 13- 


13- 


13- 


13- 13- 13- 


13. II. 


9- 


7- 


5- 3- I- 


26. 25. 


24. 


23- 


22. 21. 20. 



The reafon of the rules is obvious ; for by increafing 
or diminifhing the alternate diflferences, or other num- 
bers proportional to them, in the manner prefcribed, 
the value of every pound of increafe or diminution is 
the rate of the mixture. 

2. A vintner would mix wines at 14 s. 15 s. 19 s. 
and 22 s. per gallon, fo as the mixture may be worth 
18 s. per gallon : What quantity of each mud he take ^ 

Firfi, 
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Fourthly, thus. Gal Fifthly, thus. Gal. 



f 14-. 4 4 
L22-/ 4,3 7 




Sixthly y thus. C^/. 




Seventhly y thus. 6"^/. 
fi4^ 1,4 >5 

1 i9^4>3 7 
L22-^ 4,3 7 



Here the fimples are linked feven different ways ; 
and accordingly we have Teven different anfwers to the 
queftion ; and, by multiplication or divifion, each of 
thefe will produce other anfwers to infinity. Again, by 
taking each pair of fimples fuccefEvely, and increafing 
or diminilhing their alrernate differences, or other num- 
bers proportional to them, in the manner taught above, 
we fhall have other anfwers innumerable. 

3. A grocer mixes teas, at 7 s. at 8 s. at jo s. and 
at 13 s. per lb. : How much of each fort mufl: he take, 
that a pound of the mixture may be worth 9 s. 6 d. ? 



Firjl, 


lb. 


Secondly, 


&. 


r^.-N 


3-S 


^ l~\ 


•s 


9-S \ .o3 


)4 


9-S i ,q 


3-S 

2-5 


1.13^ 


2.5 


L>3^ 


1-5 



Qj^ 



Thirdly, 
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9'S 



Thirdly, 




Seventhly, 




lb. 
4 
4 
4 
4 



Other anfwers innume- 
rable may be found by the 
methods explained above* 



4. An apothecary would mix four fimples, viz. A 
hot in the fourth degree, B hot in the fecond, C tem- 
perate, and D cold in the third, fo as the mixture may 
be hot in the firft degree : What quantity of each lim- 
ple mufl he take ? See the table on compofition of me- 
dicines in alligation medial. 

The branches may be 
alligated other fix ways, 
which will afford the like 
number of other anfwers. 

6x9== 54 Proof 54 

Variety IL 

When the queftion is limited to a certain quantity of 
one or more of the fimples. This is called Alligation 
PartiaL 

If the quantity of one of the fimples only be limited, 
alligate the branches, and take their differences, as if 

there 




I A 


1x9= 9 


4B 


4x7 = 28 


3C 


3X5 = 'S 


I D 


J X2 = 2 
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there had been no fuch limitation ; and then work by 
the following proportion. 

As the difterence right againfl the rate of the fimpic 

whole quantity is given. 
To rhe other differences refpeifiively ; 
So the quantity given, 
To the feveral quantities fought. 

EXAMPLES. 
I. A diftiller would, with 40 gallons of brandy, at 
12 s. per gallon, mix rum at 7 s. per gallon, and gin at 
4 s. per gallon » How much of the rum and gin mud he 
take, to fell the mixture at 8 s. per gallon ? 

Gal. 
40 of brandy."^ 
32 of rum. j> Jnf. 
32 of gin. J 

The operation gives for anfwer 5 gallons of brandy, 
4 of rum, and 4 of gin. But the qucftion limits the 
quantity of brandy to 40 gallons ; therefore fay, 
If 5 : 4 :: 40 : 32 

The quantity of gin, by the operation, being alfo 4, 
the proportion needs not be repeated. The proof is 
the fame as formerly. 

As the branches can be linked only one way, we can 
have but one anfwer by the operation ; and becaufe the 
quantity of brandy is limited to 40 gallons, there caa 
be no recourfe to proportional numbers ; but by pro- 
ceeding with the remaining pair of fimples in the manner 
formerly taught, we may have a great many other an- 
fwers, as follows, viz. 

By increafing the firft 32, we have, 
40. 40. 40. 40. 40. 40. 40. 40.^ 
32. 36. 40.44. 48. 52. s(^' 60. |>S:c. 
32. 31. 30.29. 28.27. 26. 25.J 



Bj 
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By increafing the laft 32, we have, 

40. zjO. 40. 40. 40. 40. 40. 40, 

32. 28. 24. 20. 16. 12. 8. 4. 
32. 33- 34- 35- 36. 37- 3^ 39- 

2* An innkeeper would, with 72 bufhels of his befl: 
corn, at 60 d. per buQiel, mix other corns at 48 d. at 
36 d. at 24 d. per bufhel : What quantity of the laft 
three muft he take, that the mixture may be worth 42 d, 
per bufhel ? 



42 



Firji, 

i6o^^ 



36 

\ 6 

I 6 

18 



72 
12 
12 

36 



Secondly, 
60 



42 



i 

124-^ ( 



Anf. 

216 
216 

7^ 



Thirdly, 
i 60 6,18 

i4^\'')l 6 

^^]^>2^>8,6 

l24-^iB 




24 
6 

24 
18 



24 



72 
18 

72 
54 

Anf, 
72 
54 



42 



Fourthly. 
.60^18 
]48^\ 6,18 

f 24^ 1 8;6 



Anf. 



54 
24 72 



42 



Sixthly, 
60^ 6 
48^) 6, 
36^)18, 
24-^ 6 



1 



6 

24 

24 

6 



42 



Seventhly^ 

60 ^,^^ 6,18 

36>);i8, 6 



1 



24 



-> 18. 6 



24 
24 
24 
24 



Anf 
72 
72 
72 
72 



18 


72 


24 


96 


6 


24 


24 


96 



72 
288 
288 

72 



In each of the (even anfwers here given, 72 is limited ; 
but then any two of the three femaining fimples may be 
efteemed a pair, affording in all three pairs, from which 
innumerable other anfwers may be found. 

3- 
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3. A goldfmith would, with 85 oz. of gold, worth 
5 1. per oz. mix other forts of gold at 4 l. 10 s. per oz. 
and at 4 I. per oz.: What quantity of the laft r\vo, and 
what quantity of alloy muft he take, that the mals may 
be worth 4 h 5 s. per oz. ? 

L. 

4-5 \ to 



As 4.25 : 85 




By other ways of linking, and from the pairs that a- 
rife from the three variable fimples, other anfwers in- 
numerable may be found. 

4. A vintner would, with 10 gallons of wine at 12 s. 
per gallon, and 20 gallons at 15 s. per gallon, mix o- 
ther wines, at 18 s. and at 20 s. per gallon : What 
quantity of the laft two mud: he take, that the mixture 
may be worth 16 s. per gallon ? 

This queftion is limited to a certain quantity of two 
of the fimples, and, previous to the operation, the two 
given quantities muft be fuppofed to be mixed by them- 
felves ; and the rate of the mixture found by alligation 
medial as under. 

Gallons. s. 

10, at 12 s. come to 120 
20, at 15 s. amount to 300 

30 30)420(14 s. per gallon. 

The queftion now may be confidered as limited only 
in the quantity of one of the fimples, and may be pro- 
pofed and folved as follows. 
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A vintner would, with 30 gallons of wine at 14 s. 
per gallon, mix other wines at 18 s. and at 20 s. per 
gallon : What quantity of the laft two muft he take, that 
the mixture may be worth 16 s» per gallon ? 



16^ 18.M 2 

That is, 30 gallons of wine at 14 s. per gallon ; or, 
refolving this compound into its fi-nples, the anfwer is, 
that 10 gallons of wine at 12 s. per gillon, and 20 gal- 
lons at i 5 s. together with 10 gallons of eacti of the 
other two forts of wine, will make the mixture propo* 
fed. 



6 


30 


2 


10 


2 


10 



10 


X 


12 = 120 


20 


X 


15 zz 300 


10 


X 


18 == 180 


10 


X 


20 = 200 



50 59)800(16 proof. 

The quantity 30, or rather 10 and 20, are limited ; 
but from the remaining pair a great many other an- 
fwers may be found. 

The procedure is the fame when the queftloh is li- 
mited in the quantity of three or more of the fimples. 

Variety III. 

When the queftion is limited to a certain quantity of 
the mixture. This is called Alligation Total. 

After linking the branches, and taking the differen- 
ces, work by the proportion following. 

As the fum of the differences, 
To each particular difference ; 
So the given total of the mixture, 
To the refpedtive quantities required. 

EX. 
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EXAMPLES. 

I. A vintner hath wine at 3 s. per gallon, and would 
mix it with water, fo as to make a compofition of 144 
gallons, worth 2 s. 6 d. per gallon : How much wine 
and how much water muil he take ? 



30 " 



10/6 
36 


Gal 

120 of wine. \^ r 
24 of water. \ ^^' 

144 total. 


120 X 36 = 4320 
24 X := 


Proof 144)4320(30 


As 36 : 3 
As -^6: 


: : 144 : 120 
6 : : 144 : 24 



There being here only two fimples, and the total of 
the mixture limited, the queftion admits but of one an- 
fwer. ' 

2. A diftiller would mix brandy at 8 s. wine at 7 s. 
and cyder at i s. per gallon, fo that the mixture may 
contain 26 gallons, and be worth 5 s. per gallon : What 
quantity of each muft he take ? 




8 
8 

10 

26 



If I 3 : 4 
If 13:5 



26 
26 



8 
10 



From the alternate differences, an immenfe variety of 
other unlimited anfwers may be obtained by the methods 
explained above ; and any one of thefe unlimited an* 
fwers, that fuits the purpofe bell, may be reduced to the 
limits of the queftion by the proportion affigned above. 
And even from the limited anlwer, other aofwers may 
be found, by obferving the direflions following, viz. 

Vol. III. R Whea 
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When three fimples, as here, are mixed, though the 
total be limited, yet from the anfwer found by the ope- 
ration, other aniwers may be deduced in the manner 
following. 

Firft, Increafe or diminifh the quantity of that fimplc 
whofe rue alone is greater or lefs than the rate of the 
mixture, by the difference of the differences between the 
rate of the mixture and the rates of the other two fim- 
ples, Thus, in the above example, the rate'of the cyder 
alone is lefs than the rate of the mixture, and the differ- 
ences betwixt the rate of the mixture and the rates of the 
other two iimples, are refpe£tively 3 and 2, whofe dif- 
ference is I ; and accordingly the quantity of the cyder 
found by the operiition, viz. 10, may be increafed or 
diminilhed by i, that is, it may be made 11 or 9. 

Secondly, Of the two remaining fimples, increafe or 
diininifh the quantity of that one whofe rate is fartheffc 
from the rate of the mixture, by the fum of the differ- 
ences betwixt the rate of the mixture and the rates of 
the other two iimples. Thus, in the above example of 
the two remaining fimples, the rate of the brandy is far- 
thell: from the rate of the mixture, and the rate of the 
mixture differs from the rates of the other two iimples, 
viz. the wine and cyder refpedtively, by 2 and 4, whofe 
fum is 6; and accordingly the quantity of the brandy, 
viz. 8, may be increafed or dimmifhed by 6, that is, it 
may be made 14 or 2. 

Thirdly, Diminini or increafe the quantity of the re- 
maining fimple, by the fum of the differences betwixt the 
rare of the mixture and the rates of the other two fim- 
ples. But here obferve, that the quannty of this fimple 
is to be diminifhed when thofe of the former tv/o are 
increafed ; and the contrary. Thus the quantity of the 
wine, viz. 8, is to be diminifhed or increafed by 7, the 
fum of 3 and 4, the refpecSlive differences betwixt the rate 
of the mixture and the rates of the brandy and cyder ; 
that is, it may be made 1 or 15* 

By this means other two anfwers to the above que- 
ffion are obtained, which, with the anfwer found by the 
operation, are here fubjoined. 

Brandy 
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Brandy 14. 8. 2. 
Wine I. 8. 15. 
Cycler 11. 10. 9. 

26 26 26 



J31 



3. A goldfmith hath feveral forts of gold, viz. N^ i. 
of 24 cjiraas fine, N° 2. of 22 carats fine, N°3.of 18 
carads fine, and N° 4 of 16 cara6ls fine : How n^uch 
of each fort muft he take, to take a mafs of 60 ounceSp 
of 21 carads fine ? 



21 






5 


25 


3 


'5 


I 


5 


_3 


15 


12 


60 



As 12 : 5 

As 12 : 3 
As 12 : I 



60 : 25 
60 : 15 
60 : 5 



The branches in the above example may be linked o- 
ther fix ways, which will accordingly afford fo many o- 
ther anfwers. 

When four flmples, as here, are mixed, and it is re- 
quired to deduce other anfwers from that found by the 
operation, in this cafe one of the iimplcs mufl be confi- 
dered as invariable, and the three variable fimples muft 
be fuch, that the rate of one of them may, with refpe<St 
to the rate of the mixture, be oppofite to the races of 
the other two ; that is, if the rate ot one of the variable 
fimples be greater than the rate of the mixture, then the 
rates of the other two mufl both be lefs ; and the con- 
trary. 

Thus, in the above example, making N° 1 . invariable, 
the rate of ISI° 2. is greater than the rate of the mixture, 
and the rates of the other two are both lefs ; and accor- 
dingly, by the three directions fubjoined to Ex. 2. we 
may, from the anfwer in Ex. 3. deduce other anfwers, 
as follows. 



R 2 
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N" I. 25. 25. 25. 25. 



1N"2. 


15- 


13- "• 


9' 


N°3. 


5- 


11. 17. 


23 


iSl<^4. 


15' 


II. 7. 


3 




60 


60 60 


60 



Next, making N® 2. invariable, we fliall have, 

N° I. 25. 23. 21. 
N° 2. 15. 15. 15. 

N° 3. 5. 13. 21, - 
N° 4' 15' 9» 3' 

60 60 60 

Again, making N° 3. invariable, we (hall h^vc, 



N° I. 


31- 


25- 


19. 


13- 


7- 


I. 


N°2. 


7- 


15- 


23- 


31- 


39- 


47- 


N°3. 


5- 


5- 


5- 


5- 


S- 


S- 


N''4. 


17- 


15- 


'3- 


II. 


9- 


7- 




60 


60 


60 


6^ 


60 


60 


Laftly, making N° 4. invariabk 


, we 


fliall havcj 


N° 1. 


17- 


21. 


25. 


29. 


33- 




N°2. 


27. 


21. 


IS- 


9- 


3- 




N°3- 


I. 


3- 


s- 


7- 


9- 




N°4. 


15- 


15- 


15. 


IS- 


'S- 






60 


60 


60 


60 


60 





By taking the fix anfwers that will arife from the o- 
ther fix ways of linking, and proceeding in like manner 
with each of them, a great many other anfwers may be 
found. 

4. A merchant having wines at 12 d. 14 d, 15 d. i8d. 
and 22 d. per pint, would make a mixture of 1240 pints, 
to fell at 17 d. per pint : What quantity of each muft 
he take ? 
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'7 




'.S 


6 


5 


5 


S 


5 


5 


5 


5.3.2 


lO 




31 



Anf. 
240 
200 

2CO 
2 00 

400 

i 240 
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As 
As 
As 



31 
3^ 



5 
10 



1240 : 240 
1240 : 200 
1 240 ; 400 



The branches In this example may be alligated a great 
many other ways ; each of which will afford a diifer* 
ent anfwer. 

When five fimples, as here, are mixed ; in order to 
deduce other anfwers from that found by the operation, 
two of the fimples, taken by turns, mull: always be 
made invariable ; and the three remaining fimples muft 
be fuch, that the rare of one of ihem being gi eater or 
lefs than the rate of tl e mixture, the rates of the other 
two muft refpedlively be both lefs, or both greater, than 
the rate of the mixture; and then the piocedure is the 
fame as formerly. In like manner, when {\y^^ feven, 
eight, &c. fimples, are mixed, all the fimples muft by 
turns be made invariable except three ; and thefe three 
muft be qualified as above. 

5. Suppofe 9 lb. of pure gold immerfed in a vefi^el 
full of water to expel 3 lb. of water, 9 lb. of pure filver 
to expel 61b, of water, and 9 lb. of a mafs made up of 
gold and filver to expel 4 lb. of water ; required the 
quantity of gold and filver in the faid mafs. 

In order to folve this queftion, the three feveral quan- 
tities of water expelled, which denote the ipecific bulks 
or gravities of the fimples, muft be confidered as the 
rates ; that of the mafs being efteemed the root, and the 
Other two the branches, as follows. 



Anf. 
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Anf. 

{3\2 I 6 lb. of pure gold 7 . , r 

6A |3^b.ofpurefilver^"'^'"^'^'• 
3 V 

Hence is folved the famous queftion with rerpe(S]: to 
the crown of Hiero King of Syracufe. He had ordered 
a crown to be made of pure gold ; but fufpedling that 
the founder had mixed filver with the gold, he defired 
Archimedes to examine the affair, and tell him, how 
much gold and how much filver was in the crown. Ar- 
chimedes, by immerling the crown, and alfo the like 
quantities of pure gold and filver, in water, feverally, 
and obferving the refpe^live quantities of water expelled, 
found an anfwer to the queftion, 

CHAP. IX. 
RULE of FALSE. 

THE Rule of Falfe is fo called, becaufe, by the 
help of falfe fuppofed numbers, the true ones are 
dilcovered ; and is divided into Single and Double, or 
into Single Pofition and Double Boiition. 

Before the knowledge of algebra came to be com- 
mon, this rule was in high efteem, and found to be of 
great fervice ; and though not fo univerfally pradlifed 
now as formerly, yet flill it continues to be of confider- 
able ufe. 

I. Single Pofition* 

Single pofition is, when, by one fuppofition, or one 
pofition, the number fought is difcovered : in the find- 
ing of which we work firfl with the pofition, as if it 
was the true number ; and, having brought out the re- 
fult, we then proceed by the following proportion. 



As 
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As the refult by operation, or falfe refult. 

To the falfe pofition ; 

So the true refult, 

To the true pofition, or number fought. 

EXAMPLES. 

1. A, B, and C, buy a quantity of wine for 340 I. ; 
of which A pays three times more than B, and B four 
times more than C : What paid each ? 

I. 

Suppofe A paid 36 As 51 : 36 : : 340 : 240 

Then B paid 1 2 ^ 

And C paid J So A paid 240 

Refult 51 JP^!^ «^ 

^ C paid 20 

340 proof. 

2. A perfon having about him a certain number of 
crowns, faid, if a third, a fourth, and a fixth of them 
were added together, the fum would be 45 : How many 
crowns had he ^ 

Suppofe 48, whereof a third is 16 
a fourth is 12 
a fixth is 8 

Refult 36 

As 36 : 48 : : 45 : 60 A third of 60 is 20 

a fourth is 1 5 
a fixth is 10 

Proof 45 

3. Suppofe the fum of 20 1. w^s to be paid by A, B, 
and C, in the following proportion, viz. A ^, B ^, 
C ^ : What muft each pay ? 

I. 
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Part I 


I. s. 


d. 








•I of 20]. is 10 











1 is 6 13 


4 








1 is 5 











Refult 21 13 


4 








L. s. 


a'. 




L. 


s. d. 


L. s. d. Cio 


©"p 


L. ( 


^^ 


4 7/j 


As 2 1 1 3 4 :< 6 1 3 


4^ : 


: 20 : . 


r 


3 c-?l 


c 5 


0) 


( 


14 


'2 3rV 



Proof 20 o o 

4. A fchoolmafter being afked how many fcholars he 
had, anfwered, If 1 had as many, half as many, and 
one fourth as many, I ihould have 99 : How many had 
he f /JnJ\ 36. 

5. A, B, and C, difcourfing of their age, B fays to A, 
I am as old, and half as old again, as you ; fays C to 
B, I am twice as old as you ; and A affirms, that the 
fum of their three ages amounted to 165 : What was 
each man's age \ AnJ\ A 30, B 45, and C 90 years of 
age, 

6. A gentleman bought a chaife^ horfe, and harnefs, 
for 55 1.; the horfe came to twice the price of the 
chaife, and the harnefs coft one third rhe price of the 
horfe : What did he piy for each ? Anf, For the chaife 
15 1. for the horfe 30 i. and for the harnefs 10 1. 

If. Double Pofition, 

Double pofition is when two fuppofitions, or two po- 
fitions, mull be ufed, in order to difcover the number 
fought : in finding whereof, work with each pofiiion, as 
if it was the true number, rill by this means you bring 
out the refults, and conftquently the errors; and then 
proceed by the follosving 

P. U L E. 

Muhiply the two polltions into their altera errors ; 

then, 
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then, errors alike, that is, both excefles, or both de- 
feats, divide the difference of the products by the dif- 
ference of the errors. But if the errors are unlike, that 
is, the one an excefs and the other a defe£l, divide the 
fum of the producSts by the fum of the errors. 

Or, inftead of the above rule, you may uie the fol- 
lowing proportion. 

As the difference of the errors, if alike, or their fum, 
if unlike, 

To the difference of the pofitions ; 

So either error. 

To a fourth number. 

Which fourth number added to, or fubftra(n:ed from, 
the pofition producing the error, gives the number 
fought. 

EXAMPLES. 

I. A perfon buys 30 pints of liquor for 50 fliillings ; 
part beer, at 6 d* per pint, and part wine, at 3 s. per 
pint ; How much was there of each ? 

Pts. s. 

Pofition I. Beer 6, at 6d. is 3 

Then wine 24, at 3 s. is 72 

75 refult. 
5Q 
-|- 25 error of excefs. 

Pts. s. 

Pofition 2. Beer 10, at 6d. is 5 

Then wine 20, at 3 s. is 60 







65 refult. 






5^ 
-f- i 5 error of excefs. 


Pof Er. 
6x151=: 90 




Pts. s. 
Beer 16, at 6d. is 8 


10 X 25 = 250 


Pts. 


Wine 14, at 3 s. is 42 


ID ) i6o( 
Vol. III. 


16 beer. 


Proof qo 
S Or, 
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Or, work by the proportion, as follows. 

As 10 : 4 : : 25 : 10 
Or, As 10 : 4 : : 15 : 6 

And 10 -^ 6 zn 16 pints of beer. 

And 6 -\- 10 =1 16 pints of beer, as before. 

It is eafy to perceive, that the fourth number muft 
here be added to the polition, becaufe, by increafing 
the qn^intity of beer, the quantity of wine is leiTened ; 
and this of couife kffens the refult, which is too great. 

The portions might have been fo chofen, that the 
errors thence ariiing would have been both defecSts, or 
the one an excefs, and the other a defedt ; but the do- 
ing of this is left as a proper exercife to the learner. 
Thefe v.iiieiits Ihall be illufl rated in other examples. 

It is worth v.^hile heie alio to obf^^rve, that double 
polition takes place, or becomes necclTary, when there 
is no partition oi: prices or qyjantities given, whereby to 
found or apply a proportion ; for the quePcion fays, A 
perlon bought 30 pints of liquor, part beer, part wine, 
without partitioning the quantities; whereas, had the 
queiVion faid, That for every 8 pints of beer, he had 7 
pints of v^ine, the anfwcr might have been found by 
fingle pofition. 

Thereafon of the affigned proportion will appear by 
confidering, that the refult varies with the polition j and 
that the en or of a refult is ever proportional to the er- 
ror of its polition ; fo that the error of any one refult 
is to the error of its own pofiiion, as the error of any 
other refult is to the error of its polition ; and the dif- 
ference of any two refulis has the lame proportion to 
the diQcrence of the pofitions from which they flow, as 
the difference of any other two refults has to the differ- 
ence of their pofitions. But the difference of the errors 
is equal to the difference of the refults ; therefore, As 
the difference of the errors, if alike, to the difference 
of the pofiiions, fo either error to a fourth number, viz. 
the error of the polition. 

When 
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When the errors are unlike, one of the falfe refults 
is greater and the other lefs than the true refult given in 
the queftion ; and confequently the difference of the er- 
rors is found the fame way as the difference of an af- 
firmative and negative quantity, namely, by taking their 
fum ; or, in the iame manner as is found the difference 
of latitude of two places, whereof one lies to the north, 
and the other to the fouth of the equator; that is, by 
adding the latitudes of the two placcb into one fum. 

The truth of the rule will appear, by oblcrving, that 
the difference of the two pr.odudts arlfing fiom the mul- 
tiplication of the pofitions inio their altern errors, may 
be conceived as made up of two fmall pans or products 
viz. firft, the product cf halt the fum of the pofitions 
into the difference of the errors ; iecondly, the producSl 
of half the fum of the errors into the difference of the 
pofitions. Now, the former of thele fmall products, 
divided by the difference of the errors, quotes half the 
fum of the pofitions, the divifor being one of the fac- 
tors ; the latter of thefe fmall produ6Vs, divided alfo by 
the difference of the errors, quotes half the fum of the 
errors of the pofitions, by the proportion; and confe- 
quently the fum of thefe two fmal! produ(fts, (equal to 
•the difference of the alternate produifts), divided by the 
difference of the errors, quotes the true poliiion, oran- 
fwer fought, when the errors are alike. 

When the errors are unlike, their difference, as alfo 
the difference of the alternate products, is found by ta- 
king their fum, as has been already ihown. 

2. A, B, and C, built a houfe, which cofl 76 I. ; 
whereof A paid a fum unknown, B paid 10 I. more than 
A, and C paid as much as A and B ; What did each 
partner pay ? 



S 4 Pofition 
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L, L. 

Pofition I. A 6 Pofition 2. A 9 

B 16 B 19 

C 22 C ^ 

Refult 44 Refult s^ 

76 ?£ 

Error of defeft — 32 Error of defeft — 2Q 

Pof. Er. L. 

6 X 20 = 120 A 14 

9 X 32 =288 B 24 

L. C 38 

12)168(14 A — 

76 proof. 

By the proportion, 
As 12 : 3 : : 32 : 8. And 8 -|-6=I4 7 A's fliarea 
Or, As 12 : 3 :: 20 : 5. And 5 4" 9= ^4 3 as before. 

It is obvious, that the fourth numbers here muft be 
added to the pofitions, becaufe the refults were both too 

fmall. 



3. A labourer having threfhcd out 40 quarters of 
grain, part wheat, part barley, received, in name of 
wages, 28 s. or 336 d. being paid at the rate of 12 d. 
for every quarter of wheat, and 6 d. for every quar- 
ter of barley: How many of the 40 quarters were 
wheat, and how many were barley ? 

Pofition I. Wheat 10, at 12 d. is, 120 
Barley 30, at 6 d. is, 180 

RefuU 300 

Error of defeft — 36 

Pofition 

Google 
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Qs d, 

Pofitiom. Wheat 26, at 12 d. is 312 
Barley 14, at 6 d. is 84 

Refuk 396 
Error of excefs -{- 60 



P/. Er. 




10 X 60= 600 




26 X 36 = 936 




96) 1536(1 


[ 6 quarters of wheat. 


96- 


^ J. 


576 


Wheat 16, at lad. is ipz 


576 


Barley 24, at 6 ^, is i 14 



(o) Proof 336^ 

By the proportion. 



As 96 : 16 : : 36 : 6 
Or, As 96 : 16 :: 60 : 10 

And 6 -j- 10 =z 16 7 quarters of wheat. 
And 26 — 10 = i6 ) as before. 

The fourth number of the firft proportion is added to 
the pofition, becaule the refult was too liitle. But the 
fourth number of the fecond proportion is fubtrafted 
from the polition, the refult being too great. 

4. What number is that whereof |, \, f, and J, 
make 19 ? 



I pofr 
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I pof. 30. 

1= 10 

^= 7-5 

i=^ 5 



Refult 28.5 

19 
Error -f- 9.5 

Fof. Er. 

30x9.5 = 285 
10x9.53= 95 

19) 380 (20 y^/2/; 



2 poft 10. 
i=2.5 



Kefult 9.50 
Error — ^.^ 



I of 20 == 6,(S 

i =5' 

i =4 

i =3-J 



Proof 19 



Hence obferve, that any qneftion, fuch as this, that 
properly belongs to fingle portion, may alfo be Iblved 
by double polition. 

Again, obferve, that when the errors are equal and 
unlike, half the fum of the politions is the anfwer, or 
number fought. 

5* A, B, and C, difcourfing of their age, A affirm- 
ed, that he was 18 years old; B faid, his age was equal 
to that of A, and half the age of C ; and C affirmed, he 
w^s as old as both A and B : What was the age of each 
l^rfon ? y^n/. A 18, B 54, and C 72. 

6. A father dying, left to his three fons, A, B, C, his 
eflate in money, dividing it as follows, viz. To A he 
gave the half, wanting 44 1. ; to B he gave a third, and 
14 J. over ; and to C he gave the remainder, which was 
82 1. lefs than the fhare of B : What was the fum left, 
and what was each fon's Ihare ? A??/. The fum left was 
588 I. whereof A had 250 1. B 210 I. and C 128 1. 

7. A and B had each a certain number of crowns, 
and faid A to B, If you give me one of your crowns, 
I fhall then have five times as many as you have behind ; 
but faid B to A, If you give me one of your crowns, 

thea 
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then fhall each of us have an equal number : How ma- 
ny crowns had each perfon ? Anf, A had 4, and B 2. 

8. A gentleman had two horfes, Chefnut and Swift, 
and a faddle worth 50 1. which fet on the back of Chef- 
nut, makes his value double that of Swift ; but the fad- 
dle fet on the back of Swift, makes his value triple that 
of Chefnut : What was the value of each horfe? Anf. 
Chefnut 30 1. and Swift 40 1. 

9. The money ftaked by A, B, and C, playing at Ha- 
zard, was 324 crowns; but they happening to difagree, 
each feized as many of the crowns as he could : A got 
a number unknown ; B as many as A, and 15 over; C 
got a fifth part of both their fums added together : How 
many crowns got each \ Anf* A 127^, B 142^, and C 

54. 

10. A gentleman caught a fifh, whofe head was 6 
inches long, the tail as long as the head and half the 
body, the body was juft the length of the head and tail : 
What was the length of the fifli, what the length of the 
body, and what the length of the tail ? Jn/, Length of 
the fifli 48 inches, length of the body 24 inches, and 
length of the tail 18 inches. 

1 1. When firfi: the marriage-knot was tied 

Betwixt my wife and me. 
My age did hers as far exceed, 

As three times three does three ; 
But after ten and half ten years. 

We man and wife had been, 
Her age came up as near to mine, 

As eight is to fixteen. 
Now, Tyro, fkill'd in numbers, fay, 

What were our ages on the wedding-day ? 

An/wer. - 

Sir, Forty-five years ycu had been, 
Your bride no more than jufl fifteen. 
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CHAP. X. 
EXTRACTION of ROOTS. 



IF unity be multiplied continually by any given num- 
ber, the producSis thence ariiing are called powers of 
that number', and the given number is called the rooty 
ovjirft power. 

Thus, if 2 be the given number, then i x 2 = 2 is 
the root or firft power ; and 2 x 2 = 4 is the fqaure or 
fecond power ; and 4x2 = 8 is the cube or third 
power ; and 8 x 2 = 16 is the biquadrate or fourth 
power ; and 16 x 2 n: 32 is the furfolid or fifth power ; 
and 32 X 2 = 64 is the lixth power, or cube fquared, 
&c. 

The natural numbers, i, 2, 3, &c. are fometimes 
placed over thefe powers, denoting the number of mul- 
tiplications ufed in producing them, or (liowing what 
powers they are ; and are called indices or exponents^ 
as in the following Icheme. 

Indices, o, i, 2, 3, 4, 5> ^' 7^ ^^' 
Powers, I, 2, 4, 8, 16, 32, 64, 128, &c. 

The raifing any root or number given to any power 
required, is called involution ; and is performed by mul- 
tiplying the given root into uniiy continually, as taught 
above. But the finding the root of a given power is 
called evolution, or extra^ion of roots. 

If the root of any power not exceeding the fevenih 
power, be a fingle digit, it may be obtained by infpec- 
lion, from ihe following table of powers. 



TABLE, 
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TABLE. 



u 




U 






fe -* 


to. 

. 


1 




u 

2 


D 


1^ 


^1 


u -a 

1? 


^ 2-1 





0- 


o- cr" 


CL. P 


0- Q^ 


,3 


P (U 




« ^ 






-5:0 


J2'— 


^ u u 


,a 


I 


CM 


CO 

I 


I 


i-r\ 





r^ 


I 


I 


I 


I 


2 


4 


8 


16 


32 


64 


128 


3 
4 


9 


27 


81 


243 


729 


2187 


16 


64 


256 


1024 


4096 


16384 


5 


25 


125 


625 


3125 


15625 


78125 


6 

7 


36 


216 

343 


1296 


7776 


466^6 


279936 


49 


2401 j 16807 


1 1 7649 


S23543 


8 


64 


512 


4096' 32768 


262144 


2097152 


9 


81 


729 


6561 


59049 


53I44I 


4782969 



I. ExtraBion of the fqiiare root, 

RULES. 

i. Divide the given number into periods of two fi- 
gures, beginning at the right hand in integers, and 
pointing toward the left. But in decimals, begin at the 
place of hundreds, and point toward the right. Every 
period will give one figure in the root. 

2. Find by the table of powers, or by trial, the near- 
efl: lefTer root of the left-hand period ; place the figure 
fo found in the quot, fubtradt its fquare from the faid 
period, and to the remainder bring down the next period 
for a dividual or refolvend, 

3. Double the quot for the firftpart of thedivifor ; in- 
quire how often this firfh part is contained in the whole 
refolvend, excluding the units place; and place the fi- 
gure denoting the anfwer both in the quot and on the 
right of the fiift part ; and you have the divifor com- 
plete. 

Voj.. in. T 4. Multiply 
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4. Multiply the divifor thus completed by the figure 
put in the quot, fubtra6l the product from the refolvend, 
and to the remainder bring down the following period 
for a new refolvend, and then proceed as before. 

Note 1. If the firtl part of the divifor, with unity fup- 
pofed to be annexed to it, happen to be greater than the 
reiolvend, in this cafe, place o in the quot, and alfo on 
the right of the partial divifor ; to the refolvend bring 
down another period, and proceed ta divide as beforCo 

Note 2. If the produA of the quotient-figure into the 
divilor happen to be greater than the refolvend, you 
muft go back, and give a lelTer figure to the quot. 

Note 3. If, after every period of the given number Is 
brought down, there happen at laft to be a remainder, 
you may continue the operation, by annexing periods or 
pairs of ciphers till there be no remainder, or till the 
decimal part of the quot repeat or circulate, or till yoi:| 
think proper to limit it. 

EXAMPLE I. 

Required the fquare root of 133225. 



Square number 133225(365 root 365 

9 3^5 

1 div. 66) 432 refolvend. 1825 

396 product. 2190 

2 div. 725) 3625 refolvend. ^^ 

3625 produdt. 133225 proof. 

EXAMPLE II. 
Ptequlred the fquare root of 54990I. 



Square 
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• • • • 

Square number 54990*25(234.5 root. 
' 4 

I div. 43)149 refolvend. 
129 produdl. 

2 div. 464) 2090 refol. 

1856 prod. 

3 div. 4685) 23425 refol. 

23425 prod, 

EXAMPLE III. 

Required the fquare root of 72, to eight decimal 
places. 



72.00000000(8.48528137 root, 
64 

164)800 
6s6 



1688)14400 

13904 After getting half of the de- 

16965)"^^ "'""^^P^^""'; ^ work by con- 

g^g tracced divmon for the other 

half ; and obtain them with 

169702) 477500 the fame accuracy as if the 

' 339404 work had been at large. 

169704) 138096 
•• •• i3 57<^3 

2333 
1^97 

636 

509 



127 
118 



(9) 



T 2 EX. 
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EXAMPLE IV. 

Required the fquare root of .2916 



.29i6(.54 root. 
2S 



104) 416 
416 

EXAMPLE V. 

Required the fquare root of .001225 

.ooi225(.o35 root 
9 



65)---325 



EXAMPLE VL 
Required the fquare root of 5.875 



5.875)2.423 

4 


roote 


44) 187 
176 




482) 1150 
964 




4843) 18600 
14529 





(4071) 



The 
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The operation may be continued further by annexing 
to the remainder more periods of ciphers. 

2.423 
2.423 

7269 
4846 
9692 
4846 



5.870929 

4071 rem* 



5.875000 proof. 

EXAMPLE Vir. 

Required the fquare root of the repetend ./ 

•/^(•-3'333 ^c- root. 
9 

63) 211 

189 Here, inftead of annexing 
pairs of ciphers to the remaia- 

663) 22 1 1 decs, I annex periods of the 

1989 repetend. 

666;^) 2221 1 
19989 



22221 1 and fo on to infinity. 

EXAMPLE VIIL 

Required the fquare root of the repetend .^ 



./4 
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.^4(.^66 &c. root. 
36 

126) 844 Note^ No repeating digit, 

756 except ./ and /j^ have for their 

^fs\^^ roots a pure lingle repeiend. 

88844 

E X A M P L E iX. 

Required the fquare root of 1320.X 

i32o./(36.J3 &:c. root, 

9 

66)420 
39^ 



723)2411 
2169 



7263) 24211 
21789 



242211 



EXAMPLE X. 

Required the fquare root of the circulate 138.51$, 5 
or, which is the lame thing, of 13,8.51, 



13,8.51, 
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13,8.51,(1 1.769389 root. 

I 

V T Here I annex to the remainders pc- 

^ ^ riods of the circulating figures. 



2^7)^75^ ^ continue the work till I have three 

1589 decimal placfs in rhe root; and then, 

,; 7~7r' by con traded divifion, I obtain three 

2^46) 1628c ^ 

^^ ^ J more. 

14076 



23529)220918 
21 1761 

2353«]9i57 
•• • 7061 

2096 
1883 

213 

* 211 

If the fquare root of a vulgar fraction be required, 
find the root of the given numerator for a new nume- 
rator, and find the root of the given denominator for a 
new denominator. Thus, the fquare-ioot of 4 is |-, and 
the root of 4:| is |; and thus the root of ^£ (z= 6|) is 

5_ — — 'J 1_ 
2, 2*, 

But if the root of either the numerator or denomi- 
nator cannot be extraded without a remainder, reduce 
the vulgar fra6tion to a decimal, and then extradl the 
root, as in Example 4. and 5. 

The exrradion of roots may be conduced in the way 
of vulgar fradions ; but then the operation becomes in- 
volved and troublefome. The following example done 
both ways will fliew the fuperior excellence of decimals. 

Required the fquare root of 2o|- 
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By vulgar fraftions. Decimally. 

20^(44 root. 20.25(4.5 

t6 16 

4t 425 



(o) (o) 

The method of extra61:Ing the fquare root is founded 
on Euclid, book 2. prop. 4. where it is demonftrared, 
That if any line, and confequently any number, be di- 
vided into two parts, the fquare of the whole line or 
number will be equal to the fquares of the two parts, 
together with twice a rectangle or produ(fi: under the 
parts. Thus, if the number 10 be divided into two 
parts, fuppofe 6 and 4, the fquare of 10 will be equal 
to 6 X 6 1= 36 -j- 4 X 4 = 16, -|- twice 6 x 4 =: 48 ; 
for 36-j~ 16-I-4S 1= 100 zz ro x 10. 

In order to fhew the reafon of the rules, we muffc 
have recourfe to algebra, in v^hich a letter, as a, is put 
to reprefent any number at pleafure; and aa denotes the 
fquare of ^, and ^^^ its cube ; ^/denotes a produ(Si:, 
and 2ay denotes a double producSt ; and the fadlor into 
which any letter is multiplied, is called its coefficient. 

Now, let the fii ft two periods of the given fquare 
number be coniidered as a fquare number by them« 
felves ; and as every period gives a figure to the root, 
their root willconfiCl: of two figures, or two parts; call 
the firfl: <^, and the other j)^; then a -\- y \% their root 
complete ; and by Euclid ii. 4. or by algebraic multi- 
plication, aa -}- 2ay -\- yy will be equal to the firft two 
periods of the fquare number given ; and when aa, the 
fquare of the firft part of the root, is fub'^radled from 
the firil: period, there will remain 2ay -{-yy ; and to 
findjK, the other part of the root, 1 divide by its fac- 
tor or coefficient, viz. by 2 (I -j- J 5 that is, I find a 
divjfor by doubling the quot, and annexing to it the 
next quotient- figure. 

N. B, The figure of the quot denoted by a, in regard 
another figure is to follow, is confidered as in the place 

of 
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of tens, having a cipher on the right, and confequentiy 
{0 has the firft part of the divifor ; and therefore the 
annexing the quotient-figure to the faid partial divifor 
is the fame thing in this cafe as adding it. 

If there be more periods of the given fquare number, 
the two figures novv in the quot are to be efleemed the 
firfl: part of the root, and called a ; and by repeating 
the operation, as above directed, the other part j/ is 
found. And if there be fi:il[ more periods, call the three 
figures now in the quot a, then repeat the operation, 
and find j)^ as before. And thus proceed till every pe- 
riod is brought down. 

MORE EXAMPLES. 
I. There are two numbers, whereof the lefTer h 
3456, their difiference is 293392 : What is the greater, 
and what the fquare root of their fum ? Aii/l The 
greater is 296848, and the fquare root of their fum is 
548. 

2. There is a round floor, whofe content is, 
45.93827 1604-fquare feet, or 45 feet 11 inches 3 lines 
and 4 fourths : Required the fide of a fquare floor eqiial 
to it in area ? yJnf. 6^/ feet, or 6 feet 9 inches 4 lines. 
See duodecimals in decimal practice, Ex. 3. 

3. There are three fields, whereof the firft contains 
100 acres 3 roods and 36 poles; the fecond contains 
1 18 acres 2 roods and 24 poles ; and the third contains 
122 acres 2 roods and 20 poles: Required the fide of a 
fquare field that fhall be equal to all the three in area ? 
yt/;?/ The fide of the fquare field is 234 poles nearly, or 
58 chains and 2 poles, 

4. A round malt-kiln, whofe diameter is 12 feet, is 
to be enlarged, fo as to hold three limes as much male 
as formerly : Required the new diameter ? Jnf, 20.78 
feet. The areas of circles are to one another as the 
fquares of their diameters, by Euclid xii. 2. ; multiply 
therefore the fquare of the given diameter by 3, and ex- 
tract the fquare root of the product. 

5. A tower is furrounded by a ditth 40 feet wide, 
and a fcaling ladder 50 feet long will reach from the 

Vol. ill. U ^utfidc 
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outfide of ib& ditch to the top of the tower : Required 
the height of ^Jie tmver ? y^/z/. 30 feet. The fquare 
of the hypotenufe, or longeft fide of a right-angled 
triangle, is equal to the fum of the fquares of the other 
two fides, by Euclid i* 47. ; and therefore, from the 
fquare of 50 fubtradi; the fquare of 40, and the fquare 
root of the remainder is the height of the tower 

6. Three towns, A, B, C, are fo fituate, that B lies 
80 miles fouth of A, and C 60 miles weft of A : What 
is the diftance between B and C ? Anfi 100 miles* 

II. ExtraElion of the cube root, i 

RULES. 

1. Divide the given number into periods of three fi- 
gures, beginning at rhe right hand in integers, and 
pointing toward the left. But in decimals, begin at the 
place of rhoufands, and point toward the right. The 
number of periods Ihews the number of figures in the 
root. 

2. Find by the table of powers, or by trial, the near- 
eft lefier root of the left-hand period ; place the figure 
fo found in the quot ; fubtracl its cube from the faid pe- 
riod ; and to the remainder bring down the next period 
for a dividual or refolvend. 

The divifor confifts of three parts, which may be 
found, as follows. 

3. The firft part of the divifor is found thus ; Multi- 
ply the fquare of the quot by 3, and to the product an- 
nex two ciphers ; then inquire how often this firll: part 
of the divifor is contained in the refolvend, and place 
the figure denoting the anfwer in the quor.' 

4. Multiply rhe former quot by 3, and the product 
by the figure now put in the quot ; to this laft produdl 
annex a cipher; and you have the fecond part of the 
divifor. Again, fqr^aie the figure now put in the quot 
for the third part of the divifor ; place thefe three parts 
under one another, as in addition 5 and their fum will be 
the divifor complete. 

5. Multiply 
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5. Multiply the diviibr, thus completed, by the fi- 
gure laft put in the quot, fubtradt the producft from the 
refolvend, and to the remainder bring down the follow- 
ing period for a new refolvend, and then proceed as be- 
fore. 

Note I. If the firft part of the divifor happen to be 
.equal to or greater than the refolvend, in this cafe, place 
o in the quot, annex two ciphers to the faid firfl part 
of the divifor, to the refolvend bring down another pe- 
riod, and proceed to divide as before. 

No$e 2. If the produdt of the quotient-figure into the 
divil'or happen to be greater than the refolvend, you muft 
go back, and give a lefTer figure to the quot^ 

Note 3. If after every period of the given number is 
brought down, there happen at laft to be a remainder^ 
5rou may continue the operation by annexing periods of 
three ciphers till there be no remainder, or till you have 
$s many decimal places in the root as you judge necef- 
fary. 

EXAMPLE I.. 

Required the cube root of 1281 2904. 

Cube number 12812904(2^4 root<» 
8 



sft part 1200"] )48i2 refolvend, 

2d part 180 Y 
Z^ part 9 J 

I divifor 1389 x 3 ==4167 produ(n:. 



ift part 158700"! )645904 rciolvend* 

2d psirt 2760 ^ 
3d part 16J 



g divifor 16147(5 x 4 =: 645904 produfl. 



XJ^ P OOF, 
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234 
234 


Scju 


tare 54756 
234 




9^6 

702 . 
468 

5475^ 


Cube 


219024 
164268 
109512 


Square 


12812904 



The reafon of the rules will appear, if we take the 
firft two periods of the given cube number, and confi- 
der them as a cube number by themfelves, whofe root 
xvill coniift of two figures or parts, which call a and y ; 
and then, by algebraic muhiplication, the firll: two pe- 
riods of the cube number will be equal to aaa-^ }^aay 
•4^ li^yy ^" yyy* Now, when aaa^ the cube of the 
firft part of the root, is fubtradted from the left-hand 
period, there remains ^aay -J- ^ayy -}- yyy ; and to 
find y^ the other part of the root 1 divide by its coef- 
ficient, viz. by '^aa -^ '^ay -^ yy ; and as the divifor 
conlifts of three parts, 1 begin with the firft part, viz. 
'^aa, and try how often it is contained in the refolvend; 
and then, by the help of the figure that goes to the 
quot, I make up the other two parts, as follows, 

ift part 1200 =z laa — 3x2x2 
2d part 180 zn ^ay zz: 3 x 2 x 3 

3^ part 9 == yy=^3>^3 

I divifor 1389 

The reafon of annexing one cipher for every a, viz. 
two ciphers in the firft part of the divifor, and one ia 
the fecond, is becaufe the firft figure of the root 2, an- 
other figure being to follow on the right, is really and 
truly 20. 

If, as in the above example, there be more periods of 
the given cube number, the two figures now in the quot 
are to be cfteemed the firft part of the root, and called 
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a ; and by repeating the operation for a new dlvifor, 
the other part j^, may be found. Thus, 

I ft part 158700 = }^aa zz 3 x 23 x 23 
2d part 2760 n: i^ay =z 3 x 2 j x 4 
3d part t6 = yyziz^x 4. 

2 divifor 1O1476 

In the firft and fecond part of the divifor, the ciphers 
are annexed for the reafon affigned above. 

If there be ftill more periods in the cube number, call 
the three' figures now in ihe qi'iot a^ repeat the opera- 
tion, and find y as before ; and thus proceed till every 
period is brought down. 

The reafon of dividing the given number into periods 
of two figures in the fquarc, of three in the cube, of 
five in the furfolid, &c. and of there being as many 
figures in the root as there are periods, anfes from the 
nature of involution ; and will appear by relolving any 
number into its conftiiuent parts, apd raifing them fe- 
paratciy to the fecond, third, fourth, fifth power, &c. 
Let the number be 7842 = 7000 -|- 800 -f- 40 -|- 2, 
Now, 7 has three places after it ; but in the fquare it will 
have fix, and in the cube nine. Again, 8 has two places 
after it ; but in the fqCiare it will have four, and in the 
cube G.X, &c. 

Thus 7 000 And thus 8 00 

7 000 8 CO 



Squai'e 49,00,00,00 Square 64,00,00 

7 000 8 00 



Cube 343,000,000,000 Cube 512,000,000 

Hence it is plain, that the fquare of 7842 will contain 
four periods of two figures, and its cube will contain 
four periods of three figures ; and fo the number of pe- 
riods will be equal to the number of figures in the root. 
And the fquare and cube of 842 will in like manner 
contain three periods each. 

EX- 
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EXAMPLE II, 

Requirecl the cube root of 28|. 

28.750000(3.06 root. 

27 



270000"! 

5400 [. 

36J 


) 1750000 refolv. 


Div. 275436 X 6; 


= 1 6526 1 6 prod. 




97384 rem. 


P 


ROOF. 


3.06 
3.06 


Sq. 9.3636 
3.o(J 


1836 
918 


561816 
280908 


Sq. 9.3636 


'28.652616 

97384 rem. 




28.750000 cube. 


EXAMPLE III. 


Required the cuhe 


poot of ,000485613. 




.ooo4856i3(,o78 roota 




343 


14700^ 
1680 f 


)• • ♦ 142613 refolv. 


64J 




Piv. 16444 X 8 = 


131552 prod. 



1 1 061 rem. . 
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EXAMPLE IV. 
Required the cube root of 7584. 





7584(^19.64 root* 
I 


300" 

270 s- 

81^ 


J6584 refolv. 


I div; 651 X 9 =: 


: 5859 prod. 


108300^ 
3420 [> 
36J 


)7 25000 relblv. 


2div. 111756 X 6 = 


1670536 prod. 


11524800'' 
23520 J> 


) 54464000 refolv. 


3 div. 11548336x4 = 


= 46193344 prod. 


Rei 


n. 8270656 



If the cube root of a vulgar fradllon be required, find 
the cube root of the given numerator for a new nume- 
rator, and the cube root of the given denominator for a 
new denominator. Thus, the cube root of ^^y is §, and 
the cube root of |-J is -| ; and thus the cube root of -|^ 
(=:i5|)is|zz:2V 

But if the root of either the numerator or denomina- 
tor cannot be extracted without a remainder, reduce the 
vulgar fra£lioa to a decimal, and then exti'adl the root^ 
as in Ex. 3* 

MORE EXAMPLES. 

1. There are two numbers, whereof the greater is 
''579890752, their difference is 11 52 : What is the 
leffer, and what the cube root of their fum ? Anf, The 

kffer 
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leffer is 2579889600, and the cube root of their fum is 
1728. 

2. The content of an oblong cellar is I953.125 cubic 
feet : Required the (ide of a cubical cellar that iLall 
contain juft as much. An/i 12.5 feeti 

3. There are three boxes, the content of one is 
loooo folid inches, of another 16656, and of the third 
20000 : Required the lide of a cubical box that fhall con- 
tain as much as all the three* y^nf. 36 inches, or. 3 
feet. 

4. Required the fide of a cubical veffel that will coa-^ 
tain 80 wine gallons* y^n/. 26.43 inches* 

231 cubic inches in a wine gallon. 
80 



18480 whofe cube root is 26.43 inches^ 

5. A fli'p's length is 50 feet, breadth 20, and depth 
of the hold 10 : Required the dimenfions of a like vefiel 
triple her burden* 

L. 50, its cube 125000 X 3 = 375000, its cube root 71.54 
B. 20, its cube 800 X 3 =z 24000, its cube root 29.24 
D.io, its cube 1000x3= 3000, hs cube root 14.44 

6. A brafs bullet of 5 inches diameter weighs 20 lb. : 
"What is the diameter of a like bullet that weighs 160 lb, ? 
j^nf, 10 inches. 

/i;. lb. 

As 20 : 5 X 5 X 5 :: 160 

4:5x5 : : 160 

I : 25 : : 40 : 1 000, whofe cube root is 

10 inches. 



III. ExtraBion of the biquadrate root, 

R U L E. 

Extra6l the fquare root of the given number; and a- 

gain 
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gain extra6l the fquare root of the root fo found, and 
the laft of thefe roots is the root fought. 

EXAMPLE. 

Required the biquadi*ate root of 5308416 



5308416 {2304(48 root* 
4 16 

43)»3o 88)704 

129 704 



4604) 18416 
18416 

If, in the firft extraction, there happen to be a re- 
mainder, continue the operation, by annexing pairs of 
ciphers, till you have twice as many decimal places iii 
the fquare or firfl root, as you propofe to have in the 
laft root. 



IV. Ext ration cf the root of the Jifth power, orfiirfolid, 

RULES. 

T. Divide the given number into periods of five fi- 
gures, find the neareft leirer root of the left-hand pe* 
riod, put the figure fo found in the quoc, fubrraiSl its 
fifth power, and to the remainder bring down the next 
period for a refolvend. 

2. Put a-^-y for the root, and then the furfolid or 
fifth power will be aaaaa -[- ^aaaay -J- loaaayy -{- 
%oaayyy -|- S'^yyyy-^-yyyyy* Now, aaaaa being already 
fnbtracLed, there remains the other five parts ; and to find 
y, 1 divide by its coefficient, viz. by ^aaaa -|- i oaaay -|- 
X oaayy -f- ^ciyyy -^-yyyy ; that is, I Cry how often ^aaaa 
is contained in the refolvend •, and, by the help of the 

Vol. III. X quotient- 
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quotient-figure, I make up the other four parts of the 
divifor. 

EXAMPLE. 

Required the furfolid root of 33554432 

33554432(3^ root. 
243 

) 9254432 refolv* 
4050000 zz: K^aaaa 
540000 = loaaay 
360GO = loaayy 

1200 :=: s^yyy 

16= yyyy 



Bivifor 4627 21 6 X 2=9254432 prod, 
^ (^ 

V. Ext ration of the root of the ftxth power, or cube 
fquared* 

RULE. 

Extra6l the fquare root of the given number, and 
then extiacSt the cube root of that root, the laft is the 
root fought. Or, firft extract the cube root, and then 
extract the fquare root of that root. 

EXAMPLE. 

Required the root of 191102976, being the fixth; 
power. 



19110297^ 
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191102976 (13824(24 root, 
I 8 



23)'9i 1200)5824 refolv, 
6^ 240 

268)2210 

2144 1456 X 4= 5824 prod» 

0,762) 6629. (o) 

5524 

27644)1 1057^ 
1 10576 



VI. Extra5lion of the root of the feventh po'mer, 

RULE. 

Put a-\-y for the root, and the feventh power will 
be aaaaaaa -|- 'jaaaaaay -|- 2 1 aaaaayy -|- i^<^aaaayyy -|- 
IS^aayyyy -}r 2 laayyyyy -^ Jayyyyyy + yyyyyyy^ by 
the aid of which proceed as in extrading tlxe root of thp 
fifth powero 

EXAMPLE. 

Requu-ed the root of 3404825447, being the feventh 
power. 



» 1? 



5 % 3404825447 
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34c 


)4825447(23 root. 




I2g 


> 




jar 2 


;4825447 refolv. 


^148000000 


~z 


yaaaaaa 


201600000 


= 


2 1 aaaaay 


50400000 


*~~ 


3S^^^^yy 


7500000 


- ZIZ 


SS^aayyy 


680400 


= 


2 1 aayyyy 


34020 


~— 


yayyyyy 


729 


= 


yyyyyy 


708275149- 


K3 = 


: 2124825447 prod. 



(o) 

VII, Extra&ion of the root of the eighth power. 

RULE. 

Extra£l the fquare root of the given number conti-^ 
nually till you have three roots; the laft of thefe \i the 
root fought. 

Thus, let 1785793904896 be the eighth power ; by 
extradling the fquare root you get the biquadrate or 
fourth power, viz. 1336336; and by extracting the 
fquare root of the biquadrate, you get the fquare or 
fecond power, viz. 1156, whofe fquare root is 34, the 
root fought. 

VIIL Extradfion of the root of the ninth power ^ 

Pv U L E. 

Extraft the cube root of the given number, and yoq 
have the cube or third power, whofe cube root is the 
root fought. 

Thus, let 5159780352 be the ninth power; by ex- 
tradling the cube root you get the cube or third power, 
viz. 1728, whofe cube root. 12 is the root fought. 

Univerfally, %vhatever the given power be^ put a -^-y 

for 
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for the root, and by involution raife a-^y to the power 
of the given number ; then, with this as your guide or 
canon, extract the root in the manner prefcribed and 
exemplified in tbe extraction of the root of. the fifth and 
feventh powers. 

But if the index of the given power be a multiple of 
2, the work may be rendered ea(ier : for by exiradling 
the fquare root of ihe given number, you obtain a po^ver 
whofe index is one half of the index of the given power. 
Thus, by extracting the fquare root of the tenth power, 
you have the fihh power ; and the fquare root of the 
twelfth power is the fixth power, &:c. 

Again, if the index of the given power be a multiple 
of 3, by extracting the cube root you obtain a power 
whofe index is one third of the index of the power gi- 
ven. Thus the cube root of the ninth pov^er is the cube 
or third power ; and the cube root of the twelfth power 
is the biquadrate or fourth power, &c. 

Involution is direClly contrary to extraction or evolu- 
tion ; and therefore, if a fquare number be fquared, 
it will give the biquadrate or fourth power ; and if a 
biquadrate be fquared, it will give the eighth power. A- 
gain, if a cube number be cubed, it will give the ninth 
power ; and if the biquadrate be cubed, it will give the 
twelfth power. 

C H A P. XT. 
PROGRESSION. 

THE comparing of numbers with one another is 
called Comparative /Arithmetic \ and in compa- 
ring any two numbers together, the firft number, or the 
number compared, is called the antecedent^ and the o- 
ther number with which it is compared, is called the 
confequent* . , 

In comparing two numbers, we may, by fubtradliiig; 
the lefi^er from the greater, find their difference ; and* 
the ditFerence thus found is called the arithmetical ra- 

ti$ 
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iio of the two numbers ; find if two or more pairs ot 
numbers have all the fame ratio or difference, fuch num- 
bers are faid to be in arithmetical proportion ; and the 
yatio in reference to the feveral proportional numbers, is 
ufually called the common difference ; the firft and laft 
term are called extremes^ and the intermediate ones are 
denominated means. 

If a rank of numbers, without interruption, have all 
the fame diiJerence, the proportion is laid to be conti- 
fined ox continual \ and fuch a rank is called an arith- 
wctical progrejfwn, or an arithmetical feries ; fuch as, 

2, 4, 6, 8, ID, 12. 

But if, in the rank of proportional numbers, there be 
a breach or chafm, the proportion is faid to be difconti- 

nuedy disjiuiBf or interrupted-, fuch as, 3, 5, 7, -. 

19, 25, 23, 

Again, in comparing two numbers, we may find how 
often the one contains the other, by dividing the ante- 
cedent by the confequent; and the quot thence arifing 
is called the geometrical ratio of the two numbers ; and 
if two or more pairs of numbers have all the fame ratioj 
fuch numbers are faid to be in geometrical proportion. 
The firft and lail: of the proportional numbers are called 
ext rentes y and the other terms are denominated means o 

If a rank of numbers, without breach or chafm, have 
all the fame ratio, the proportion ;5 faid to be continued 
ov continual \ and fuch a rank is called ^geometrical 
frogrejjipn, or 2l geometrical feries ', fuch as, 2:4:8s 
56": 32. 

But if, in the rank of proportional numbers, there be 
s chafmr the proportion is faid to be difcontinuedy dif^ 
juncf, or interrupted -y fuch as, 12 : 6 : : 30 2 15. 

L Arithmetical ProgreJJion, 

. . An arithmetical progrefRon, or feries, is formed ei- 
Uber from o, or froai fome number affumed as the firfl 
>tfrrii, by continual addition or fubtra<Slion , and is either 
increaling or decreaiing. 

Thus, o, 3, 6, 9, 12, 15, 18, is an arithmetical pro- 

greffioa 
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greflion or feries, formed from o, afliimed as the firft 
term, and increaling by rhe continual addition of 3 ; and 
fuch a leries may be continued upward to infinity. 

And 14, 12, 10, 8, 6, 4, 2, is an arithmetical pro- 
greflion, or feries, formed from 14, afTumed as the firft 
term, and decreaiing by the continual fubtra<Slion of 2 ; 
but fuch a feries can be continued downward only till 
the laft term becomes equal to or lefs than the common 
difference. 

In an arithmetical progreffion, or feries, five thingsJ 
occur to be confidered. 

I. The lead: term. 7 r? . 

TT rp, ^ n , > Extremes. 

u* ihe greareit term. 5 

III. The number of terms. 

IV. The common difference. 

V. The fum of all the terms. 

The properties of numbers in arithmetical progrefEon 
are various and numerous ; but the chief, or moll ufe- 
ful, which alone we propofe to take notice of in thi^ 
place; are explained in the following theorems. 

THEOREM I. 

Any term of an arithmetical feries is equal to the fum 
of the leaft term, and the produ6l of the common dif- 
ference into the number of terms before or after ir. 

Thus, in the increaling feries, 2, 5, S, 11, 14, 17^ 
the term i7=:2-j-3X5ii:2-j-i5. 

Again, in the decreafing feries, i^, 16, 14, 12, 10, 
8, 6, 4, 2, the term i8z=2-j-8x2=:i-[-i6. 

The reafon is plain ; becaufe every term fubfequent 
or prior to the leaft is made up by the continual addi- 
tion or fubtra^fion of the common diff^erence. 

Hence the produ6l of the common difference into the 
number of terms minus u^rty, added to the leafl: term 
gives the greateft, or fubtradlcd from the greaccft term 
leaves the leaft. 

THEO- 
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THEOREM II. 

In an arithmetical feries, confiftlng of three, five, or 
any odd number of terms, the double of the middle 
term is equal to the fum of the two extremes, or to 
the fum oF any two means equally dlftanc from the faid 
middle term. 

Thus, in the feries, i, 2, 3, 4, (5), 6, 7, 8, 9, the 
middle term 5 doubled is 10 zz: 1 -|- 9, the two ex- 
tremes, or = 2 "I" S> O'^ 3 "f" 7> or 4 -]- 6. 

The realon is obvious : for of two terms equally di- 
ftant from the middle term, the one exceeds the middle 
term juft as much as the other is below it. 

COROLLARIES. 

1. Hence an arithmetical mean betwixt two given 
extremes is found by taking half the fum of the ex- 
tremes. Thus, the mean betwixt 6 and 10 is 8 ; for 
6 -f- 10=: 1 6, and 2)16(8. So 6, 8, 10, are in arith- 
metical proportion. 

2. Hence alfo, to an extreme and mean given, a third 
proportional, or the other extreme, is found by fub- 
tradling the given extreme from the mean doubled. 
Thus, to 3, 6, given, the third proportional is 9 ; for 
2 X 6=12, and 12 — 3 zn: 9 : (03,6, 9, are in arith- 
metical proportion. In like manner, to 10, 7, given, 
the third proportional is 4 ; for 2 x 7 zz; 14, and i 4 — 
10 zz:4 : io 10, 7, 4, are arithmetical proportionals* 

THEOREM III. 

In an arithmetical feries, confifting of four, fix, or any 
even number of terms, the fum of the extremes is equal 
to the fum of the two middle terms, or to the fum of 
any two means equally diilant from the extremes. 

Thus, in the feries, 3, S^f 9» ^'> ^3> ^^^ ^^^"^ of 
3+^3 = 7+9> orz=5-pii. 

The reafon is plain : for if betwixt the two middle 
terms in the feries, a middle term be inferted, the fiim of 
the extremes, as alfo the fum of every pair of equidiftant 

means, 
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means, will, by Theorem II. be equal to the double of 
the inferted middle term ; and things equal.to one and 
the fame thing are equal to one another. 

COROLLARIES. 

1. Hence, to an extreme and two means given, the 
other extreme, or fourth proportional, is found, byfub- 
tracSting the given extreme from the fum of the two gi- 
ven means. Thus, to 4, 6, 8, the fourth proportional is 
10 ; for 6 -^8 zz 1 4, and 14 — 4^= 10 ; fo 4, 6, 8, 10, 
are in arithmetical proportion. And this takes place 

though ihe proportion be disjundt. Thus, to iS, 14, 

6, the fourth proportional is 2 ; for i 4 -^ 6 zr 29. and 

20 — 18 = 2; fo 18, 14, 6, 2, are m arithmetical 

proportion disjun6l. , 

2. Hence like wife, when two extremes an(3 a mean 
are given, the other mean is found by fubtra6ling the 
given mean fiomthe fum of the two extreme?. Thus, 
to 13, 9, 7, the other mean is 1 1 ; for 13 -}- y =^20, 
and 20 — 9=11; fo 13, II, 9, 7, are arithmetical 
proportionals. This alfo takes place, though the pro- 
portion be dii^jundl. Thus, to 9, i j, 36, the other 

mean is 30; for 9 -j- 36=: 45, and 45 — 153=30; 

fo 9, 15, 30, 36, are in arithmetical proportion 

disjun^Sl. 

THEOREM IV. 

In an arithmetical feries, the difference of the ex- 
tremes, divided by the common difference, gives a quot, 
which, increafed by unity, is the number of terms. 

Thus, in the feries, 2, 4, 6, 8, 10, 12, 14, the dif- 
ference of the extremes 2 and 14 is 12, and 12, divi- 
ded by the common difference 2, quotes 6, and 6 -j- i ' 
zi: 7, the number of terms. 

The reafon is obvious : for the difference of the ex- 
tremes is made up by a repetition of the common dif- 
ference as often as there are terms fave one ; that is, the 
difference of the extremes is a produ(St of the common 
difference into the number of terms minus unity. 

VoL,IIL y THEO- 
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THEOREM V. 

In an arithmetical feries, the difference of the ex- 
tremes, divided by tlie number of terms minus unity, 
quotes the common difference. 

Thus, in the feries, 3, 5, 7, 9, 11, 13. the difference 
of the extremes 3 and 13 is 10, and 10 divided by the 
number of terms minus unity, viz. 5, quotes 2, the 
common diffcrenceo 

The reafon is the fame here as in the former theorem, 

T H E O R E M VI. 

In an arithmetical feries, the fum of all the terms may 
be made out feveral ways, as foUov/s. 

1. The fum of the extremes, multiplied by the num- 
ber of terms, gives a produ<Sl, which divided by 2, 
quotes the fum of all the terms. 

Tnus, in the ieries, 3, 6, 9,, 12, 15, 18, 21, the fum 
of 3 and 21 is 24 ; and 24 x 7 ::i= 1 68 ; and 2) 1 68 (84, 
the fum of all the terms. 

The reafon will appear by inverting the feries, and 
adding each ecjuidifirant pair of means, as follows. 

3, 6, 9, 12, ij, 18, 21 
21, iB, 15, 12, 9, 6, 3 



24, 24, 24, 24, 24, 24, 24 

Now, as the fum of every pair is 24, and the num- 
ber of terms 7, it is plain, the product of 7 into 24 
will be double the fum of the ieries. 

2. The fum of the extremes multiplied by half the 
number oF terms, gives a piodudl equal to the fum of 
ail the terms. 

Thus, in tlie feries, 12, 10, 8, 6, 4, 2, the fum of 
12 and 2 is 14, and 14 x 3 = 42, the fum of all the 
terms. 

The reafon is the fame as before. 

1^. The half fum of the extremes multiplied by the 
number of terms, gives a produ^Sl equal to the fum of 
all the terms. 

Thus^ 
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Thus, in the feries, i, 4, 7, 10, 13, 16, 19, the half 
fum of I and 19 is 10, and 10x7= 70, the funi of 
all the terms. 

The reafon is the fame as above. 

4. V/hen a feries coniiftsof an odd number of terms, 
the middle term multiplied by the number of terms, 
gives a product equal co the fum of all the terms. 

Thus, in the feries, 3, 6, (9), 12, 15, the middle term 
9x5 = 45, the fum of all the terms. 

The realon is plain ; becaufe the middle term, by 
Theorem II. is equal to half the fum of the extremes. 

5. In a feries of the natural numbers, 1,2, 3, 4, 5, 
&c. the greatefi: given term multiplied into the next great- 
er, gives a producSt, which divided by 2, quotes the fum 
of the whole (eries. 

Thus, in the feries, i, 2, 3, 4, 5, 6, 7, 8, 9, the 
greateft given term, 9, multiplied into the nexr greater, 
10, gives 90 ; and 2)90(45, the fum of the whole feries. 
- The rea/bn is, becaule the greateft teim is, in this 
cafe, the number of terms, and the next greater term is 
the fum of the extremes ; therefore, &c. 

6. in a feries of the natural odd numbers^ i, 3, 5, 7, 
&c. the fquare of the number of terms is equal to the 
fum of the whole feries. 

Thus, in the I'eries, i, 3> 5, 7, 9. 1 1 , 13, the number 
of terms is 7, and 7x7 = 49, the lum of the whole fe- 
ries. 

The reafon is, becaufe, in this cafe, the half fum of 
the extremes is always equal to the number of terms. 

7. Jn a feries of the natural even numb^^rs, 2, 4, 6, 8, 
&c. the number of terms multiplied into the number of 
terms plus unity, gives a produtSl equal to the fum of 
the whole feries. 

Thus, in the feries, 2, 4, 6, 8, 10, 12, the number 
of terms is 6, and 6 x 7 zz: 42, the fum of the whole fe- 
ries. 

The reafon is, becaufe, in this cife, the half fum of 
the extremes alvVays exceeds Uie number' of terms by 
unity. 

Y 2 THEO- 
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THEOREM VII. 

In an arithmetical feries, the fum of all the terms dt- 
•vided by the number of terms, quotes half the fum of 
the extremes; and half the product of the common dif- 
ference iTiultiplied into the number of terms minus uni- 
ty, is equal to half the difference of the extremes. 

The rcafon of the firll: part of the propoiition is evi- 
dent ; for, by Theorem VI. 2* the fum of the extremes 
multiplied into half the number of terms, gives a produdl 
equal to the fum of all the terms ; and confequently the 
fum oF all the terms divided by half the number of terms, 
quotes the lum of the extremes; and doubling the di- 
vifor, that is, dividing by the number of terms, the • 
quot will be half the fum of the extremes. 

The ft'cond part of the propoiition is likewife plain : 
for, by Theorem V. the diilerence of the extremes, 
divided by the number of terms minus unity, quotes the 
eommon difference ; but the quote multiplied into the 
divlfor, produces the dividend; which, in this cafe, di- 
vided by 2, quotes half the diiference of the extremes. 

Hence the fum of a feiies, the number of terms, and 
the common difference being given, the extremes may 
be found : for the theorem gives their half fum, and 
half difference ; and the half difference of two quanti- 
ties added to half their fum, gives the greater quantity ; 
and the half difference fubtradled from half their fum, 
leaves the Icffcr quantity. 

Of the five things that occur to be confidered in an 
arithmetical feries, if any three be given, the other two 
may be found ; the exemplification whereof at large 
would open a wide field ; but we propofe only to give a 
brief fpecimen, in a fc:vv problems, whofe folutions arc 
founded upon, and flow dire^Stly from the above theo- 
rems. 

P R O B. I. 

Given the greatefl: term, the number of terms, and 
common difference, to find the kali term ; that is, Gi- 
ven II. Hi. IV. to find I, 

RULE. 
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RULE. 

Multiply the common difference into the number of 
terms minus unity, fubtra(Sl the produdt from the great- 
eft term, and the remainder is the leaft term, by Theo- 
rem I, 

EXAMPLE J. 

A man travels 6 days, and increafes each day*s jour- 
ney by 4 miles ; his laft day's journey was 40 miles : 
What was the firft ? An/, 20 miles. 

4 X 5 = 20, and 40 — 20 = 20 miles. An/. 
Series 20, 24, 28, 32, 36, 40, complete, 

EXAMPLE IL 

A man takes out of his pocket, at eight feveral times, 
fo many feveral numbers of /hillings, every one exceed- 
ing the former by 6 ; the iaft was 54 : What was the 
firft ? An/. 12 Ihillings. 

6x7 = 42, and 54 —42= 12 s. An/, 

P R O B. n. 

Given the leaft term, the number of terms, and com- 
mon difference, to find the greateft term ; that i« Gi- 
ven L in. IV. to find IL 

RULE. 

Multiply the common difference into the number of 
terms minus unity, add the product to the leaft term, 
and the fum is the greateft term, by Theorem I. 

EXAMPLE I. 

There is an arithmetical feries conftfting of i8 terms 
or places ; the firft term is 4, the common difference 12 : 
What is the greateft term ? An/ 208. 

12x17= 204, and 204 -j- 4 = 208. A?/ 

E X- 
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EXAMPLE II. 

A man had 12 children ; the youngefl was three years 
old. and the common difference oF their ages was 4 
years : What was the age of the eldeft ? Anf. 47 years, 
4x11 = 44, and 44 -|- 3 = 47 years. Anf, 

P R O B. III. 

Given the extremes, and common difference, to find 
the number of terms 5 that is, given I. II. IV. to End 
III. 

RULE, 

Divide the difference of the extremes by the common 
difference, and the quot plus unity is the number of 
terms, by Theorem. IV. 

EXAMPLE I. 

A fetting out on a journey, travels 12 miles the firft 
day, and increafes every day's journey by four miles, 
till at lall he travelled 64 miles in one day : How many 
days did he travel ? Anf. 14 days. 

64 — 12 = 52, and 4)52(13, and 13 -[- 1= 14 daySo 
Anf 

EXAMPLE IL 

The youngefl: of a large family was four years old, 
the eldeft 40, and the common difference of the chil- 
drens ages was 3 years : How many children were there I 
Jnf 13. 

40 — 4 = 36^ and 3)36(12, and 12 + i == 13 ^M' 

P R O B. IV. 

Given the extremes, and number of terms, to find 
the common difference; that is, given J. II. lii. to 
find IV. 

RULE. 
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RULE. 

Divide the difference of the extremes by the number 
of terms minus unuy, and the quot is the common dif- 
ference, by Theorem V. 

EXAMPLE J. 

A man had 1 2 fons, whofe ages were in arithmetical 
progrellion; the youngefl: was 2 years old, and the el- 
deft 35 : What was the common difference of their a- 
ges ? j^nf. 3 years. 

35 — 2 = 33, and 11)33(3 years. ^^?A 

EXAMPLE n. 

A gentleman diftributes a Turn of money in arithmeti- 
cal progreflion among 20 beggars ; to the firfb he gave 
3 fliillings, and to the laft 41 (Iiillings : What was the 
common difference ? y^n/, 2 fhiiiin js. 

41 — 3 = 38, and 19)38(2 s. Jn/. 

P R O B. V- 

Given the extremes, and number of terms, to find 
die fum of the feries ; that is, given L If. IlL to find V. 

The feveral folutions of this problem alligned in Theo- 
rem VI. fupply the place of rules j and to thefe we ilull 
conftantly refer. 

EXAMPLE I. 

13 perfons give their charity to a poor man in arith- 
metical progreflion ; the iirft gave 2 d, the laft 26 d. : 
How much did the poor man get ? J/if. 182 d. or 15 s. 
2d. Theorem VL i. 

2 + 26 = 28, and 28 X 13 == 364, and 2)364(182 d, 

EXAMPLE II, 

Placing 100 eggs in a ftraight line, at a yard's di- 

ftance 
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fiance one from another, and the firft a yard from a 
bafket : How far muft one travel to bring the eggs, one 
by one, into the baiket ? Anf, 10 100 yards, or 5 Eng- 
lilh miles and 1300 yards. Theorem VL 2. 

2 -f- 200 = 202, and 202 X 50 zz: 10 100 yards. Anf. 

EXAMPLE in. 

A man bought 12 growing trees, the firft for 2 s. the 
hft for 40 s. ; and their prices being in arithmetical 
progreflion, what paid he for the whole I Anf. 252 s, 
or 12 1. 12 s. Theorem VI. 3. 

2 + 40 =z 42, and 2)42(21, and 21x12 = 252 s. 

A)^f. 

EXAMPLE IV. 

A perfon completes a journey in 13 days, the num- 
ber of miles travelled each day being in arithmetical 
progreffion, the feventh day he travelled 22 miles ; 
What was the length of his journey ? Anf, 2^6 miles. 
Theorem VL 4. 

22 X 13 zr286 miles. Anf, 

EXAMPLE V. 

How many ftrokes does a clock fti ike in one revolu- 
tion of the index, viz. in 12 hours ? Anf. 78 ftrokes. 
Theorem VL 5. 

12 X 13 = 156, and 2)156(78 ftrokes. Anf. 

EXAMPLE VL 

A butcher bought a dozen of fat lambs, and was to 
pay I fhilling for the firft, 3 for the fecond, and 5 for 
the third, &c. ftill advancing 2 ftiillings more for every 
following one : What did the 12 lambs coft him I Anf 
J44 ftiillings, or 7 I. 4 s. Theorem VL 6. 

12x12= 144 fliillings. Anf 

EX. 
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EXAMPLE Vir. 

A man buys 10 horfes, and is to pay 2 I. for the firft, 
4 for the fecond, 6 for the third, &c. ftill paying 2 I. 
more for every following one : What will the 10 horfes 
coft him ? Anf. 1 10 1. Theorem VI. 7. 

10 X 1 1 =: no 1. Anf. 

P R O B. VI. 

Given the fum of the feries, the number of terms, 
and common difference, to find the extremes ; that is, 
given V. III. IV. to find I. and 11. 

RULE. 
Divide the fum of the feries by the number of terms, 
and the quot is half the fum of the extremes ; then mul- 
tiply the common difference into the number of terms 
minus unity, and the product divided by 2 quotes half 
the difference of the extremes. The half difference ad- 
ded to the half fum gives the greater extreme, and fub- 
tradled leaves the leffer, by Theorem VII. 

EXAMPLE. 

A man received 300 1. at 12 payments, each payment 
exceeding the former by 4 1. : What was the firft, and 
what the laft paynaent \ 

12)300(25 half fum of the extremes. 
4x111= 44, and 2)44(22 half difference of extremes. 
And 25 4- 22 =1: 47 greateft extreme, or laft payment. 
And 25 — 22 = 3 leaft extreme, or firft payment, 

M I X T Q_U E S T I O N S. 

^ejl. I. A man travels 15 days, increaiing every day's 
journey by 3 miles, his laft day's journey was 44 miles : 
What was his firft day's journey I and how many miles 
did he travel I 

Voi^.IIL Z 3 
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3 X 14 = 42, and 44 — 42 = 2, the miles he tra- 
velltd the firfi: day, by Prob. I. 

And 2 -|- 44 =: 46, and 2)46(23, and 25 x 15 =: 
345, the miles travelled m all, by Piob. V. aS^^ Theo- 
rem VL 3. 

Qlteft^ 2. A man clears a debt by payments in arith- 
metical proportion, the common difference being 5 1. ; 
the firft payment was 12 1. the laft 57 1.: How many 
payments were there ? and what the amount of the 

debt ^ 

57 — 12 =: 45, and 5)45(9* and 9 -|- i = 10, the 
number of payments, by Frob. HI. 

And I 2 -|r 57 =1 69, and 69 x 5 =z 345, the amount 
of the debt, by Prob. V. See Theorem VI. 2. 

II. Geometrical prcgrejjiom 

A geometrical progrefflon, or feries, is formed from 
fome number afTumed as the firft term, by continual 
multiplication or diviiion ; and is either increafing or de- 
creafing. 

Thus, I : 2 : 4 : 8 : 16 : 32 : 64, is a geometrical 
progreffion or feries, foi med from i affumed as the firft 
term, and increafing, being continually multiplied by 2 ; 
and may be continued upward to infinity. 

And 243 : 8 I : 27 : 9 : 3 : I, is a geometrical progref- 
fion or feries, formed from 243 afiTumed as the firft term, 
and decreafing, being continually divided by 3, and 
may likewife be continued downv.'ard to infinity. 

The multiplier or divifor whereby the feries is con- 
tinued upward or downward, is called the common ra- 
tio. 

Note, The natural numbers, i, 2, 3, 4, &c. are 
fometimes fet over a geometrical feries, to fbew the di- 
ftance of any term from unity, or from the firft term ; 
and in this cafe the natural numbers are called indices^ 
or exponents 5 thus. 
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1.2. 3. 4. 5. 6. exponents. 
■ 3 : 6 : 12 : 24 : 48 : 96 feries. 

But if the feries proceed from unity, It is ufual and 
convenient to place o over i, thus, 

0. I. 2. 3. 4. 5, 6. exponents* 
I : 2 : 4 : 8 : 16 : 32 : 64 feries. 

In a geometx'ical progreffion, or feries, five things 
occur to be confidered j any three of which being given, 
the other two may be found. The five things are, 

1. The leaft term^ 7 -^ 

IL The greateft term. P^^'"^^'' 

III. The number of terms. 

IV. The common ratio. 

V. The fum of all the terms. 

The more ufeful properties of numbers in geometrical 
iprogreffion are explained in the following theorems. 

THEOREM I. 

Any term of a geometrical feries is equal to the pro- 
duct of the lead term, multiplied contmually into the 
common ratio, repeated as often as there are terms be- 
fore or after it. 

Thus in the increafing feries, 3 : 6 : 12 : 24 : 48 : 96, 
whofe common ratio is 2, the term 96 is equal to 3 x 
2x2x2x2x2. 

Again, in the decreafing feries 162 : 54 : 18:6:2, 
whofe ratio is 3, the term 162 is equal to 2 x 3 x 3 x 
3x3- 

The reafon is evident from the nature of the feries, 
and the manner of its formation. # 

In pradlice it will be convenient, in the firft place, to 
multiply the common ratio continually into itfelf ; that 
is, to raife it to a power whofe index or exponent is e- 
qua!, to the number of terms minus unity, and then mul- 
tiply this power into the ieaft term. 

Z 2 Thus, 



Hosted by 



Google 



iSo PROGRESSION. PartllL 

Thus, in the fii ft of the above examples, 2 x 2 x 2 x 
2x2 = 32, and 32 X 3 = 96. Again, in the fecond 
example, 3x3x3x3 = 81, and 81x2= 162. 

Hence, in any geometrical feries, that power of the 
common ratio whofe index is equal to the number of 
terms minus unity, multiplied into the leaft term, pro- 
duces the greateft ; and the greateft term divided by that 
power quotes the leaft. 

THEOREM 11. 

In a geometrical feries conMing of three, five, or a- 
ny odd number of terms, the fquare of the middle termi 
IS equal to the product of the extremes, or to the pro- 
du(Sl of any two means equally diftant from the faid 
middle term. 

Thus, in the feries i : 2 : 4 : (8) : 16 : 32 ; 64, the 
fquare of the middle term 8, viz. 8x8 = 1 x 64, the 
extremes, or = 2 x 32, or = 4 x x6, the equidiftant 
means. 

The reafon will appear by confidering, that in four 
proportional numbers the product of the extremes is e- 
qual to the produdl of the means, as was demonftrated 
in Multiplication of Vulgar Fra<Stions ; and when there 
are only three proportional numbers given, the middle 
term fuppiies the place of two, being the confequent to 
the firft, and the antecedent to the third term. Thus, 
I : 8 : 64, expieftcd at more length is i ; 8 : : 8 : 64 ; 
and therefore 8 x 8 = i x 64. Again, 2:8: 32, ex- 
prefTcd moie at large is, 2 : 8 : : 8 : 32, and fo 8 x 8 
= 2X 32, &c. 

COROLLARIES. 

1. Hence a geometrical mean betwixt two given ex- 
tremes is found by multiplying the extremes into one 
another, and extracting the iquare root of the produdl. 
Thus the mean betwixt two and 32 is 8 ; for 2x32=: 
64, and the fquare root of 64 is 8. So 2 : 8 : 32. 

2. Hence alfo to an extreme and mean given, a third 
proportional, or the other extreme, is found by dividing 

the 
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the fquare of the mean by the given extreme. Thus, to 
4 : 8 given, the third proportional is i6 ; for 8x8 = 
64, and 4)64(16, fo 4 : 8 : 16. In like manner to 32 : 8 
given, the third proportional is 2 ; for 8 x 8 = 64, 
and 32)64(2 ; fo 32 : 8 : 2. 

3. Hence likewife, in a feries not proceeding from 
unity, the fquare of any term divid^ed by the firft term 
quotes a term of a double exponent minus unity. Thus 
" in the i feries following, 12x12 = 144, and 3)144(48, 
the fifth term 5 and in the 2 feries, 48)144(3, the fifth 
term. 

I. 2. 3. 4. 5. 

1 feries 3 : 6 : 12 : 24 : 48^ 

2 feries 48 : 24 : 12 : 6 : 3. 

THEOREM III. 

In a geometrical feries confifting of four, fix, or any 
even number of terms, the produ<St of the extremes \s 
equal to the produdt of the two middle terms, or to the 
product of any two means equally diftant from the ex- 
tremes. 

Thus in the feries, 2 : 4 : (8 : 16) : 32 : 64, the pro- 
duct of 2 X 64 = 8 X 16, or = 4 X 32. 

The reafon is plain : for in four proportional numbers 
the produ6l of the extremes is equal to the produdl of 
the means ; and any pair of equidiflant means may bs 
efteemed middle terms. 

COROLLARIES. 

I. Hence to an extreme and two means given, the 
other extreme, or fourth proportional, is found by di- 
viding the produ6l of the means by the given extreme. 
Thus to 4 : 8 : 16, the fourth proportional is 32 ; for 
8x16=: 128, and 4)1 28(32 ; fo 4 : 8 : 16 : 32. And 
this takes place though the proportion be disjundV. Thus 
to 48 : 24 : : 6, the fourth proportional is 3 ; for 24 x 
6=: 144, and 48)144(3 ; fo 48 : 24 : : 6 : 3. 
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2. Hence likewife, when two extremes and a mean are 
given, the other mean is found by dividing the produc^t 
of the two extremes by the given mean. Thus, to 
2 : 4 : 1 6, the other mean is 8 ; for 2 x i6=:32; and 
4)32(8 ; fo 2 : 4 : 8 : j6. This likewife takes place 
tho' the proportion be disjunct. Thus, to 2 :: 32 : 64, 
the other mean is 4 ; for 2 x 64 = 1 28, and 32) i 28 (4 ; 
£0 2 : 4 T : 32 : 64. 

3. From ihis and the preceding problem, it follows, 
that in a feries proceeding from unity, any term fquared 
produces a term of a double ejcponent ; and any two 
or more terms multiplied into one another, produce a 
term whofe exponent is the fum of all their exponents^ 
Thus, in the following feries, 8x0=: 64, whofe ex- 
ponent is 6zz: 2 X 3 ; and 4 X 8 1= 32, wnofe exponent 
is 5 == 2 -|- 3 , and 2x4x8 :=: 64, whofe exponent is 
6=14-24-3. 

o. I. 2. 3. 4. 5. 6. 
1:2:4:8:16:32:64 

THEOREM IV. 

In a geometrical feries, the qiiot of the greatcfl ex- 
treme divided by the leaif, is equal to that power of th(? 
common ratio whofe exponent is the number of terms 
minus unity. 

Thus, in the feries, 3:6: 12 : 24 : 48 : 96, the 
quot of 3)96(32 = 2 X 2x2x2x2 = 32, the fifth power 
of 2, the common ratio of the feries. 

The reafon is obvious : for, by Theorem L the 
greateft term divided by fuch a power of the ratio^ 
quotes the fiifl: term ; and any dividend divided by the 
quot, gives tiie divifor. 

COROLLARIES. 

I. Hence the extremes and number of terms being 
given, the common ratio may be found ; viz. divide 
the greatefl extreme by the lead, the quot is a power 

whofe 
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whofe exponent is the nuniber of terms minus unity^^ 
and the root extra^led is the common ratio. 

2; Hence iikewiJe we have a method of finding feve- 
ral mean proportiofvals berwixt two given numbers, viz. 
divide the gieater by the Klier, cfteem the quot a power 
whofe index is greater by unity than the number of 
means propofed, aud the root of this power cxtrz£ted 
i? the ratio ; by which muhiply the lelTer of the given 
numbers couLinualiy, and the leveral produ£ls are the 
means requiied, 

THEOREM V. 

In a geometrical f:rics, the difference of the extremes 
divided by the common ratio minus unity/ quotes the 
fum of all rhe terms, except the greatcft. 

Thus, in the feries, 3 : 9 : 27 : 81 : 243, the great* 
eft term 243 — 3 zz: 240, and the ratio 3 — i =;; 
2)240(120 = 3 -f 9 -f 27 + 81. 

The trufh of the propofition will be evident from the 
following confiderations, viz. In a feries whofe ratio 
is 2, any term minus the leaft is equal to the fum of all 
the leiTer terms. Thus, in the feries, 1:2 : 4 : 8 : 16, 
the fecond term 2 — i z= i ; and 4 — i zz i -{- 2 ; 
and 8 — i = i'-|-2-[-4; ^"d 16 — izzi-{-2-j-4-j-8. 
If the ratio be 3, any term minus the leaft is double to 
the fum of all the lefler terms. Thus, in the feries, 

6 — 2 18 — 2 

18 : 6 : 2, the fecond term zz2, and zz 

2 2 

6 -|- 2. If the ratio be 4, any term minus the leaft is 
triple of air the leiTer terms, &c. And therefore, uni- 
verfally, the difference of the extremes divided by the 
common ratio minus unity, quotes the fum of all the 
^erms, except the greateft, 

COROLLARIES. 

I. The leaft term muhiplied into that power of the 
ratio whofe index is the number of terms, gives the next 
higher term of the feries continued ; from which, there- 
fpre, if the leaft term be fabtraded, the remainder di- 
vided 
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vided by the ratio minus unity, will quote the fum of the 
given feries. 

2. If a decreafing feries be fuppofed infinite, the leaft 
extreme vanifhes, or becomes o ; and in this cafe, if the 
greateft extreme be muhiplied into the common ratio, 
tiie produ6t divided by the ratio minus unity, will quote 
the fum of the feries. Thus, i + i + | + i + xV> 

1X2 

&c. = = 2 ; and I 4- 1 + I + ^V + ¥T> &c. 

2 1 

I X ^ 

3—1 

3. The difference of the extremes of a feries divided 
by the difference of the fum and greater extreme, quotes 
the ratio minus unity. 

We fhall now fubjoin a few problems, whofe folutions 
flow directly from the above theorems, or their corol- 
laries. 

P R O B. L 

Given the greateft term, the number of terms, and 
common ratio, to find the leaft term-; that is, Given 
11. III. IV. to find I. 

RULE. 

Raife the common ratio to a power whofe index is 
the number of terms minus unity ; by this divide the 
greateft term, ^nd the quot is the leaft term, by Theo- 
rem I. 

EXAMPLE. 

A farmer buys fix cows, whofe prices were in geo- 
metrical progreflion, the common ratio being 2, the 
price of the laft was 96 crowns : What was the price of 
the firft ? Anf. 3 crowns. 

I, ^, 3» 4, 5 

2x2x2x2x2;= 32, and 32)96(3 crowns. Anf. 

PROB, 
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P R O B. IL 

Given the leaft term, the number of terms, and com- 
mon ratio, to find the greateft term ; that is, Given I. 
111. IV. to find II. 

RULE, 

Raife the common ratio to a power whofe index is the 
number of terms minus unity, muhiply this by the leali 
term, and the product is the greateft, by Theorem 1. 

EXAMPLE. 

A nobleman had nine fons, to whom he left his e* 
ftate, divided into portions in geometrical progreffion, 
the common ratio being 3 ; the youngeft fon got the 
leaft portion, being only 50 1. : What did the eldeft fon 
get ? Anf, 328050 I. 

X. 2. 3. 4. 5. 6. 7. 8. 
3x3x3x3x3x3x3x3= 6561, and 
6561 X 50 = 328050 I. Anf^ 

P R O B. III. 

The firft term and common ratio of a feries not pro- 
ceeding from unity being given, to find any remote 
term, without producing all the intermediate terms, 

RULE. 

Find a few of the terms, by multiplying or dividing 
the firft term continually by the common ratio, and over 
the terms thus found place their exponents ; fquare the 
greateft of the found terms ; which fquare, divided by 
the firft term, will quote a term of a double exponent 
minus unity. Again, the fquare of the term laft found, 
divided by the firft, will quote another term of a double 
exponent minus unity. Thus proceed, till you either 
find the term fought, or one near it ; and from a near 
term, the one fought may be found by means of the 
ratio. Theorem ih cor. 3. 

Vol. III. A a EX- 
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EXAMPLE. 

A fum of money was divided among ten perfons ; 
their fliares in geometrical progreffion, and the com- 
mon ratio, 3 : the firft perfon got 4 L ; What was the 
tenth perlbn's iLare ? AnJ, 78732 1. 
I. 2. 3. 5. 9. 10. 

4:12: 36 324- 26244 • I'^l h'^* ^''/ 

36 X 36 z= 1296 -^ 4 zz: 324 the fihh term. 

324 X 324= 104976 -^41= 26244, the ninth term. 

The tenth term is found by multiplying the ninth iu- 
to the common ratio 3. 

P R O B. IV. 

The common ratio of a feries proceeding from unity 
being given, to find any remote term, without produ- 
cing all the intermediate terms. 

RULE. 

Find fome few terms by means of the ratio, over which 
place their exponents ; then obferve what exponents 
added will make up the exponent of the term fought, 
or of fome term near it ; and the terms ftanding under 
the faid exponents, multiplied into one another, will 
produce the term anfwering to the fum of the expo- 
nent?. Theorem IIL cor. 3. 

Note, In a feries proceeding from unity, as o (lands 
over I, the exponent of every term will be one fhort of 
the number of terms from the beginning of the feries. 
Thus, the exponent of the fifth term is 4, of the fixth 
term 5, &:Co 

EXAMPLE. 

A grafier bought 14 fheep, at a farthing for the firfl:, 
a halfpenny for the fecpnd, &c. fiiill doubling the price 
for every fubfequent one ; and was to pay only the price 
of the laft fheep for the whole ; What fum had he ^o 
pay I Anf, L. 8 : 10 : 8. 
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o. I. 2. 3. 4- 5- 
I : 2 : 4 : 8 : 16 132 

i + 3 +4 + 5= 13 L. s* d. 

2 X 8 X 16 X 32 = 8192 = 8 10 8 J?2/. 

Or thus, Or thus, 

3 + 5 + 5= 13 1 + 3+4 + 5= 13 

8x32x32=8192 2x8x16x32=8192 

P R O B. V. 

Given the extrerties and common ratio, to find the 
number of terms ; that is, Given L II. IV. to find III. 

RULE. 

Divide the greatefl: extreme by the leafl-, raife the 
common ratio to a power equal to the quot, and the 
index of that power plus i is the nuaiber of terms. 
Theorem IV. 

EXAMPLE. 

A gentleman purchafed fome acres of ground, whofe 
prices were in geometrical progreffion, the common ra- 
tio being 3 ; the price of the firil acre was 3d. and of 
the laft 59049 d. : How many acres did he purchafe ? 
^n/. 10 acres. 

3)59049(19683 
I. 2. 3. 4. 5. 6. 7. 8. 9. and 9 -[- i = \o Anf, 
And 3x3x3x3x3x3x3x3x3= 19683 

P R O B. VI. 

Given the extremes and common ratio, to find the 
fum of the feries ; that is, Given I. II. IV. to find V. 

RULE. 
Divide the difference of the extremes by the ratio mi- 
A a 2 nus 
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nus unity, and the quot added to the greateft extreme, 
gives the fum of the ieries. Theorem V. 

EXAMPLE. 

A gentleman who had a daughter married on New- 
year's day, gave the hufband towards her porrion 4 Ihil- 
lings, promifing to triple that fum the fiiil day of every 
month, for nine months after the marriage; the fum paid 
on thefirft day of the ninth month was 26244 fhillitigs : 
What was the Lady's portion ? J?2/, 39364 (hiUings, 
or 1968 I. 4 s. 

26244 — 4 = 26240, and 3 — i rz 2)2624o(i3i2o> 
and 13120 -f- 26244= 39364 s.= 1968 1. 4 s. 

P R O B. VIL 

Given the leaft extreme, the number of terms^ and 
common ratio, to find the fum of the feries ; that is, 
Given L JiL IV. to find V. 

RULE. 

Find, byProb, IIL or IV, the term next after the 
greateft extreme ; from this term fubtradt the leaft 
term ; and the remainder, divided by the ratio minus 
unity, will quote the fum of the feries. Theorem Vo 
cor. I. 

EXAMPLE I. 

A corn-merchant buys 12 ftacks of wheat, and was 
to pay 2 d. for the firft ftack, 6 d. for the next, tripling 
the price for every following ftack : What fum had he 
to pay ? Jnf, 531440 d. or L. 2214 : 6 : 8, 

i. 2. 3. 4. 7' 13- 

2:6:18: 54 1458 106288Z 

54'x 54=1:2916--- 2— 1458 

1458 X 1458 = 2125764 -r 2 = 106288a 
1062882 — 2 = 1062880, and 3 — I == 
2)io<^288o(53i440 d. =L. 2214 : 6 : S. 

E X.. 
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EXAMPLE If. 

A gentleman buys a fine houfe, in which were 24 
thrcfholds ; and, in name of price, was to lay a far- 
thing on the firft threfhold, a halfpenny on the fecond, 
a penny on the third, doubling the fum on every follow- 
ing threfhold : what would the houfe coft him ? Anf, 
16777215 farthings, or L. 1747^^ • 5 • 3|- 



0. I. 2. 3. 4- 


5. 9- 


24. 




I : 2 : 4 : 8 : 16 : 


32 512- 


— . 16777: 


i\6 


4+ 5=9 








16 X ri^% =512 








9+9 + 2 + 


4 = 24 






512 X 512 X 4 X I 


6= 16777216 


L. s. 


d- 


16777216 — I = 


: 16777215 f.= 


17476 5 


3f 


The ratio minus 


5 unity being i. 


there is no occafion 


to divide by it. 









EXAMPLE IIL 

What will a horfe coft by tripling the 32 nails in his 
flioes with a farthing? Anf 926510094425920 farthings, 
or 965114682527 K 

EXAMPLE IV. 

What will 40 drove of cattle coft, by tripling each 
drove with a farthing? Anf, 6332117426592150 L 
8 s. 4d. 

P R O B. viir. 

Given the extremes, and fum of the ferles, to find 
the common ratio, and number of terms; that is, Given 
I. JL V. 10 find IV. IIL 

RULE. 

Divide the difference of the extremes by the dijffer- 
cnce of the fum and greater extreme, and the quot is 
the ratio minus unity, by Theorem V. cor. 3. The 

ratio 
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ratio being thus obtained, find the number of terms by 
Prob.V. ^ 

EXAMPLE. 

A fold his eftate for 2 1 844 1. which was paid by fe- 
veral payments, in geometrical progreffion ; the firft 
was 4 1. the laft 16384 I. : What was the ratio, and how^ 
many payments ? Jnf. The ratio 4, payments 7. 
21844 16384 

i6j84 4 

i> ' — ' 

5460) 16380(3 -j- I =: 4 the common ratio. 

4)16384(4096 

I. 2. 3. 4. 5. 6* and 6 -|- 1 =17 the number of 
4x4x4x4x4x4 = 4096. payments. 



CHAP. xri. 
INTEREST. 

INterefi: is a fmall fum of money paid by the borrow- 
er to the lender for the ufe of a greater fum, at a 
certain rate per cent, per annum -, and is either fimple or 
compound. 

I. Sijnple Interejl, 

Simple iritereft is that which arifes purely or only from 
the principal, or fum lent. 

The fum of principal and intereft is called the amount. 
The rate by the laws of Britain, ever fince 17 14, cannot 
exceed 5 per cent, but may be lefs. 

The year is iuppofed always to confift of 365 days, 
and the 29th "of February in leap years is not reckoned : 
for no more intereft can be legally charged for leap than 
for a common year. 

The day computed from is not reckoned, but the day 
computed to is. Few chufe to compute by months. 
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a month being no aliquot part of a year. The compu- 
tation by years and quarters is uiuaf, but years and days 
ftill more lo. 

The operations may be rendered more fimple by aflu- 
ming the intereil: of i 1. for a year, as the rate. Thus, 
at 4, 4-|-, 4~y 4f , and 5 per cent, the intereft or rate 
for 1 1. IS .04, .0425, .045. •047S> *o^, found by fay- 
ing, As 100 : 4 : : I : .04, &c. 

The principal and every year's amount make a feries 
of arithmetical proportional?, the rate being the com- 
mon difference ; as under. 





I 


2 


3 


4 


5 years. 


Prin. I : 


: 1.05 : 


1. 10 : 


1. 15 : 


1.20 : 


; 1.25 .05 diff. 


Prin. 100 : 


105 : 


IIO : 


115 : 


120 : 


: 125 5 diff. 



P R O B. 1. 

Principal, rate, and time, in years, given, to find the 
intereft, and confequently the amount. 

Multiply the principal, the rate of i 1. and the time, 
continually, and the laft product is the intereft. 
Or, 

Multiply the principal, the rate of 100 1. and the 
time, continually, and the laft produdl, divided by 10O4 
quotes the interi^ft. 

EXAMPLE I. 

What is the intereft of 584 1. 6 s. 8 d. for 3| year^,, 
at 4^ per cent. P 



5^4.^ 
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Or thus : 

5^4-2t 
4| 



•045 








2921,^ 
2337^3 








26.2950 

3l 








4)78.885 
19.72125 


L. 


s. 


d. 


lnt.98. 60625 = 98 
Principal 584 


12 
6 


14 
8 


Amount 


682 


18 


9i 



23S7-^3 
292.1^ 

2629.50 

3-75 

13147s 
184065 

78885 



100)98.60625 intereft. 

The amount is found by adding the principal to the 
intereft as above : but the amount may alfo be found 
thus ; To the product of the rate and time add 1, and 
muhiply by the principal. 



Time 


3-7J 


1. 16875 




Rate 


.045 


584-^ 






187s 


467500 




1 


:5oo 


935000 




Produa 7] 


[6875 


58437? 
682.55000 








.38958^ = J 


L. 



Amount 682.93958^ = 682 18 9J 

The intereft may be found by fubtrafting the princi- 
pal from the amount. 

If the given time be days, or years and days, reduce 
the days to the decimal of a year, and then work as be- 
fore. Or, reduce the years to days, then work, and 
divide the refult by 365, 

The reafon both of this rule, and of thofe afligned in 
the fubfequent problems, maybe deduced from the com- 
pound proportion following. 



Hosted by 



Google 



Chap.XIL INTEREST. 193 

Prin. Te. Int. Prin. Tear, Int, 

100 X I : 4^ : : 584 6 8x3! ' 9^ ^^ '^ 
Or, I X I : .045 : : 584.J X 3-75 • 9^*6q62s 

But intereft is more ufually computed by fome prac- 
tical method : and thefe methods are numerous, and va- 
rious in their own nature ; and differ alio as the rate va- 
ries, and as the given time is years or days. 

L The given time years* 

RULES. 

1. When the' rate is 5 per ce?it. and the time i year, 
■^- of the principal is the initrcll fought, becaufe the 
rate 5 is ^- of 100. 

This is the molt iimple cafe that can happen ; and be- 
caufe 1^ per cent, is 1 s per 1. you may readily compute 
the intereft by elteeming the pounds lo many fhiUings, 
and the (hillings fo many halfpence, adding i-, and if 
there be any pence, evcrv 6), is li farthing. Thus, 
the intereft of 54 I. \6 s. for i year, at 5 per cent, is 
54 s. 193- halfpence, or 2 I. 14?. yd, 

2. When the gwen rime is any number of years, for 
2 years take ^^o=To » ^^^ 3 ytsvs take J^ thrice; for 
4 ^-ake ^% = i- ; for 5 take ^^- = | ; for 10 twke i§ = i, 
&:r. ; oj find the intereif for i year, and multiply the 
intereft fo found by the )ears in the queftion; as in 
Ex. 2, 

3. When the rate is any other than 5 per cent, firft 
work for 5 ^er cent, and then to or from the intereft 
thus found, add or fubtia6t the correfpondent part; or 
multiply i- of the intereft at 5 per cent, by the given 
rate ; as in Ex. 3. 

4. When the given time is years and quarters, or 
years and aliquot parts, find the intereft at 5 per cent. 
for the years as taught above ; for the quarters or parts 
take aliquot parts ; and then multiply ^ of the intereft 
thus found by the given rare. Or, multiply the rate 
into the time, efteem the produ6l a new rate, to which 
compute the intereft j as in Ex. 4. 5. and 6. 

Vol. III. B b EX- 
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INTEREST. 



Part in. 



EXAMPLE II. 

What is the intereft of 684 1. 16 s. 8 d. for 15 years, 
at 5 per cent. ? 





L. s. d. 


Or thus, 




Tears. 


684 16 8 


20)684 16 


8 


Anf. 


342 8 4 
171 4 2 

513 12 6 


34 4 
15=5x3 

171 4 


10 

2 
3 






Jnf. 513 12 


6 




EXAMPLE III. 





What is the intereft of 438 I. 14 s. 6 d. for I2 years^ 
at 4^ />^r c^/2f . .^ 



10 = 



at 5 p. c- 
Deduccy^o 



438 14 6 



219 

43 


7 3 
17 5-4 


i63 
26 


4 8-4 
6 5.64 



Or thus, 
20)438 14 6 



Anf, 236 18 2.76 



21 18 8.7 
I 2 

5 )263 4 8-4 
C2 12 11.28 

4i 

210 II 9.12 

26 6 5.64 

y^n/ 236 18 2.76 

EXAMPLE IV. 

What is the intereft of 317 1. 16 s. for s% years, a£ 
3I; /)^r cent, ? 



U 
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Or thus. 



195 



r. 

5= I 

I — JL 

^ — I o 
I — I 

4 5 



I. J. 

79 9 

7 18 10.8 

3 19 5-4 



5f ^ 3i 



= 20 



5)91 7 4.2 



18 


S 


5.64 
3l 


54 

9 


16 

2 


4.92 
8.82 



5= 2 

I I 



317 16 



31 ^5 7-2 

15 17 9.6 

15 17 9.6 

7 11-34 



y^/zy; 6j 19 1.74 



^^/. 63 19 1*74 

EXAMPLE 



V. 



What is the intereft of 79 1. 16 s* for 5^ years, at 



4f per cent, ? 



Y. 

i. — i_ 

Q. — To 



79 i<^ 

19 19 
I 19 10. 



Or thus, 

5| X 4f = 24tV 



5)21 i8 I0.8 



4 7 



9-3^ 
4f 



^. c. 

20= 1 

4=i 

I I 

T6 — 6T 



79 16 



I 



19 2.4 

3 3 10.08 
1 1 .97 



8 T 

1 1 

8 ^ 



17 II 1.44 
I I 11.34 

lo 11.67 



^7?/. 19 4 0.45 



Anf, 19 4 0.45 



EXAMPLE VL 

What is the intereft of 648 1. 8 s. for 6| years, at 
4| /)^/- (:^;?f. <* 



B b z 
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I — 

5 — 

1 — 

? — 



L. 

648.4 



162. t 
32.42 

l6o2I 

8.105 



INTEREST. Partlll. 

Or thus, 
6i X4| = 28iJ 



5)2.8.835 

43-7^7 
■ 4| 


175.068 
10.9417? 



•f) r 


648,4 




1 29.68 


4= i 


25-936 


4= T 


zs-ys'S 


4i = ii 


4-4577? 



^/z/. 186.00975 



A7lf. 186.00975 = 186 O 2^ 



IL The given time days* 

RULES. 

1. Multiply the principal by the number of days, and 
the piodudi divided by 7300 quotes the intereft at 5 per 
cent, : and if the rate be any other than 5 per cent* ad- 
jufl: the matter by aliquot parts, as in Ex. 7. 

2. Divide any principal by 73, and the quot will be 
the intereft for joo days at 5 per cent, and for the re- 
maining days take aliquot parts, as in Ex. 8. 

3. If the number of the given days be 73, or any 
multiple of 73, fucli as, 146, 219, 292, 365, &c. di- 
vide the principal by 100, and the quot will be the in- 
tereft for 73 days at 5 per cent, ; which multiplied by 
the number denoting the multiple, will produce the in- 
tereft for the given days, as in Ex. 9. 

4. If the principal be lool. efteem the days fo many 
pounds principal, divide by 73, and the quot will be 
the intereft of 100 I. for the given number of days, at 
5 per cent, as in Ex. 10. 

The reafon of the above rules will appear from the 

following 
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following compound proportion, in which. p, is put to 
denote the principal, and d» the number of days* 

Prin. Days, Int. 
100 X 365 : ^ : : p, X d. 

rruo, ;. ^^^'^^' - ^' ^ ^' -. ^^^' Hen<:c 
ihat IS, = = , jy 

100x305 100x73 7300 A».uiei. • 

Prin, Days. Int. Days. 

Again, 100 X 365 : 5 : : p, x 100 

5 X p. X 100 Sxp. p. 

That is, == = — , Hence Rule 2*^ 

100 X 365 365 73 

The truth of Rule 3. is evident ; for if 73 dividing a- 
ny principal quotes the intereft for 100 days, it follows, 
that 100 dividing any principal will quote the interdl 
for 73 days. 

The reafon of Rule 4. is alfo obvious ; for the inter- 
eft of 100 I. for 50 days will be equal to the intereft of 
50 1. for 100 days. 

EXAMPLE VIT. 

What IS the intereft of 245 1. 13 s. 4 d. from the 21ft 
of March to the 22d of November, at 4| per cent, f 



Days, 
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£. 

245-^ 
246 





Days, 


Mar. 


10 


Apr. 


30 


May 


31 


June 


30 


July 


31 


Aug. 


31 


Sept. 


30 


oa. 


31 


Nov. 


22 




246 



14740 

982^6 

491^33 



20) 



73100)60434.0(8.2786, at ^percent. 
584- • • .4130, at \ per cent. 

203 7.8647 =:L. 7 17 3^, at 

146 ^^ per cent. Anf, 

574 



630 

584 
460 
438 



- (22) 

EXAMPLE VIII. 

What is the intereft of 378 1. 3 s. 8^d. for 275 days, 
at 4^ per cent, f 
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L. s. 

73)378 3 
365 


d. L. 

H (5 


s, 
3 


d. 

7-349. 
2 


for 100 


^3 


10 


7 


2.698, 


for 200 


20 

263 
219 


2 
I 


11 



5 


9-674, 
8.669, 
2.167, 


for S^ ^=i 
for 20 =z i 
for 5=1 


44 


19)14 


4 


11.208, 


at 5 /^r <7^;2if. 


12 


I 


8 


s-r^o. 


at ^ per cent. 


536-5 


^;2/. 12 


16 


5.288, 


at 4^ /^r cen 


255 


Or, L. 


12 ; 


16 5i 




219 










360 










292 










680 










657 











(23) 

EXAMPLE IX. 

What is the intereft of 864 1. 19 s. 8 d. for 219 days, 
at 4f per cent, P 

L, J. d, L, s, d. Days* 

100)8164 19 ^(^ 12 11.96, for 73 
20 3 

12I99 25 18 11.88, for 219, ^t 5 per cent* 

12 I 18 11.09, at I /)^r c^/2/. = ^3^ 

11I96 24 o 0.79, 2Lt 4-^ per ce?it. Anf. 

EXAMPLE X. 

What is the intereft of loc L for 254 days, at 4^ 
per cent, f 

L. 
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L. s. d. 

73 ) 254 {3 9 . 7.068, at 5 per cent. 

219 I 8.876, 2X \ per cent, -=. ^-^ 



35 3 
20 

700 
657 

43 
12 

500 
438 



7 10.192, at 4 J/), c. for 254 days, ^^t/: 

If the given principal be any multiple 
of 100, work for 100 as above, and 
then multiply the refult by the number 
denoting the multiple. 



620 
584 

(36) 
The computing of intereft occurs fo frequently in 
pra6lice, that men of bufinefs, for the fake of eafe and 
difpatch, generally ufe tables conftrudled for that pur- 
pofe. The following tables give the intereft at ^ per 
cent. ; whence the intereft at any other rate may eafily 
be found. 

The intereft of one pound, at 5 per cent. 





Table 1. 


Table 11. 


Table III. 


Table IV. 




per year. 


per day. 


per quarter. 


per months 


I 


.05 


.0001369863 


.0125 


.0041^ 


2 


.1 


.0002739726 


.025 


•ooSj 


3 


•IS 


.0004109589 


•0375 


.0125 


4 


♦ 2 


.0005479452 


.05 


.01^ 


5 


•25 


.00068493 I 5 


.0625 


,02083' 


6 


•3 


,0008219178 


,075 


.025 


7 


•35: 


.0009589041 


.0875 


.0291^ 


8 


•4 


.0010958904 


.1 


•oj 


9 


•45 


.0012328767 


.1125 


•0375 



The 



Hosted by 



Google 



caiap.Xn. I N T E R E S T. 2qi 

The above tables are conftrudled by the rules ah'eady 
affigned for finding the iatereft of aoy principal for any 
given time. The quarter in Table III. is ^ of a year, 
or 91 days 6 hours ; and the month in Table IV. is -^^ 
of a year, or 30 days lofiours. In uling thefe tables 
obferve the following 

RULES. 

1. Piefolve the giv^n number of years or days into its 
conftitufent parts. 

2. Seek the fignificant figure of each conftituent part 
on the left ; pppoiite to which, under per year, or per 
day, 3cc. according to the denomination of the given 
time, you have the decimal to be taken out. 

3. Move the decimal point in each decimal fo many 
places to the right as there are ciphers in the conftituent 
part ; and, in taking out for- decimal figures, move the 
decimal point fo itiany places 10 the left as the decimal 
figure is to the right. 

4. Add the decimals thus colle£led from the tables, 
and their fum is the intereft fought. 

5. If the given time be of different denominations, 
. fuch as years and days, find the intereft for the years 

and days feparately, and the fum of the refults will be 
the interefl: fought. Or, reduce the years to days, and 
then col!e6lfrom Table II. Do the like when the time 
is given in years and quarters, or years and months, &c. 

6. if the given rate be not 5 /r;\r<?;2/. firft find the 
intereft at 5 per cent, and then multiply one fifth of the 
intereft fo found by the given rate. 

The dec'mal^i in the tables are complete, and confe- 
quenlly will, whtu ail the figures are ufed, give a com- 
plete aafvver ; but yet, in moll: cafes, four or five figures 
v/ill be fuiliciently accurate. 

E X A M P L E I. 

What Is the interefl; cf 3485 1. for 1 year, at 4-J- p-.T 
cent. ? 

VoL.IIL C c In 
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In Table I. 



{ 



3000 I 50 



I 400 20 

oppofiteto-<j ^g^ 

you find I ^ 25 



5)r74 25 at 5 per cent. 

34.8 at I per cent. 

4| 



139.40 
17.425 
^'7 ^"5 L. s. d. 



^;2/: 165.5375 = 165 10 9 

EXAMPLE II. 

What is the intereft of 3485 1. for 1 day, at 4| /-^fr 
cent. P 



In Table 11. 



-3000 •41095 

1 400 — — .OC479 

oppofiteto-^ 80 01095 

you find I ^ _^^^^^ 



S) -47737 at 5 jS^r re«/. 
.09547 at I j!>£r ««?. 

4f 



.38188 

•04773 



•45347 = 9 of An/, 
EXAMPLE III. 

What is the intereft of 284 1 5 s. for 15 years, at 5 
per cent, ? 

Multiply th^ principal 284.25 

by the number of years i 5 

Refolve the produa 4263.75 into conftituent 

parts, and then proceed as before. 

4000 
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4000 — 200 

200 — 10 

60 3 

3 -'5 

.7 -035 

,05 — .0025 



s. d. 



213.1875 = 213 3 9 Anf. 

EXAMPLE IV. 

What IS the intereft of 564 1. for 238 days, at 4I 
jper cejit, P 

Multiply the principal 564 
by the number of days 238 

Refolve the product 134232 into conftituent parts, 
and then proceed as formerly. 

100000 13.6986 

30000 4.1095 

4000 .5479 

200 — •0273 

30 — — .0041 

2 .0002 



5)18.3876 at 5 per cent. 
3.6775 at I /)^r ce?it. 



14.7100 

1.8.87 T A 

• ^ L. s. d.. 



16.5487 =z 16 10 11^ Anf. 

EXAMPLE V. 
What is the intereft of 78 I. for 4^ years, at 4| per 

C c 2 78 
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78x4.75 = 331.5 

By Table I. 

300 15 

30 1.5 

I .05 

.5 .025 


5; 10.57 5 at ^percent. 


3.315 at I per cent. 

13.260 

•4'4 = iL. s. d. 
Anf. 13.674 = 13 13 5| 


Gr, 78 X 17 quarters = 1326 


By Table III. 
1000 — — 12.5 

300 3.75 

20 .25 

6 .075 


5)16.575 at I per cent. 


3.315 at X per cent. 

H 

13.260 

.414=1. 



u^n/. 13.674 as before. 

EXAMPLE VI. 

What is the intereftof 85I. 14 s, 6 d. for 3 years 11 
months, at 4I per cent. P 
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85.725 X 47 months = 4029.075 

By Table iV. 

4000 ' 16.^666 




5)16.7876 at ^ per cent. 



3.3575 at 1 per cent. 

a5 



■^s 



13.4300 
1.6787=1 

Jnf 15.5283 = 15 10 6| 



't 



In calculating intereft on caCh-accounts, or accounts- 
current, where partial payments are made, and the ac- 
count cleared within twelve months, multiply the prin- 
cipal and the feveral balances into the number of days 
they are at intereft, and the fum of thefe produdts divi- 
ded by 7300, will quote the intereft at 5 per cent. ; and 
for any other rate multiply ane fifth of the intereft thus 
found by the given rate, and the produdl will be the in- 
tereft fought; as in the following examples. 

EXAMPLE I. 

Lent A B, the loth of June 1765, the fum of 800 1. 
Sterling, and received the fame back in partial payments, 
as follows : What intereft is due at 5 per cent. P 
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J765. 

June 
Aug. 



oaob, 

Nov. 
Dec. 



INT E R E S T. 



Part III. 



Principal lent 
Received 



800 
200 



Received 



New principal l^gi 



New principal 1270 
Received - 170 

New principal m 00 
2 5|?».ecdin fuUofprincipaijioo 



L. s. d.Da.Trodufts. 

60 48000 

67 40166.5 
38 10287.55 
31 3100 



Ivs 



\- 



i4j6: 

Mi 6, 



101554.05 
7 >,oo = 73 X 100 
73)1015.5405(13.9115 =:: 13 1. 18 s. 2| d. An/. 

Banks, or bankers, fometimes borrow at 4 per cent* 
but lend at 5 per cent. ; and the perfon to whom they 
give a cafh-credit, has no occcafion to keep money by 
him, but gives it into the bank, and receives 4 per cent. 
intereft for the balance of cafli due to him ; but when 
the balance runs againft him, he pays intereft at the 
rate of 5 per cent. In this cafe it will be proper to 
confider the money lent or paid by the bank as Dr, and 
the money received by the bank as Cr, and to make two 
columns for producSts, viz. one for the Dr produ6ls, 
and the other for the Cr producfts. The intereft ariling 
-from the Dr products is to be computed at 5 per cent, 
and that from the Cr products at 4 /j^r r^^/zi^. and the 
difference of thefe two is the balance of intereft due by 
the perfon to the bank, or by the bank to him. 

E X A M P L E II. 

Given A B a cafh credit at 5 per ceivt, for the balances 
due by him, allowing liim L\per cent, for fuch balances as 
may be due to him : What intereft will be due, and by 
whom, in confequenceof the following tranfaffions ? 

1765, 
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1765 

Jan. 
April 


*8. 

20. 


July 


IS- 


Sept. 


30- 


Nov. 


I. 


Dec. 


M. 





I. 


J". 


d.\ 


Dr 


84^ 


6 t 


Cr 


1265 


6 


8 


Cr 


420 






Dr 


968 


10 





Dr 


548 


10 





Cr 


848 


f 





Cr 


300 






Dr 


500 






Dr 


200 






Cr 


200 







Da, 

102 

S6 

77 
32 

44 



Dr 
86224 



42234.5 



8800 



13725S.5 

At 5 />. c. = L. 18 15 6 

5 00 o 



Cr 



36120 



9600 



13 15 6 



45720 

=:L. 5, at 

4p,c. 

int»due 
by AB. 



If the rate of interefl: on both fides be the fame, you 
have only to divide the diff<^rence of the fums of the Dr 
and Cr products by 7302. 

When partial payments are m^de on bonds or bills at 
any interval greater than a year, the legal and ufual me- 
thod is, to add the interefl: at the times of payment to 
the principal, from that amount dedueling the paymenr. 
Bankers avoid fuch dilatory payments by taking care to 
have all their cafh-accounts fettled within the year, this 
being the fliorteft or fpeeuieil way of converting inieiclt 
into principal. 



EXAMPLE 



III. 



Borrowed on bond, 1761, June i. the fom of 500I. 
at 5 per cent, and made partial payments as follows : 
Required the Hate of the c)ii\»ii- tiiC i^th of Auguil 1765, 
when the account comes to be cleared ? 



[761 
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1761, June 1 



Part IIL 



1762, oa. 8. 



1764, Jan. I. 



1765, Aug. 14, 



Principal borrowed 

Inter, for 1 year and 129 day ^ 

Amount 
Paid 

New principal 
Inier. for i year and 8 5 days 

Amount 
Paid 

New principal 
Inter, for i year and 225 days 

Amount 

Paid in full 



I. 

500 

33 



53 S 
120 



4ij 
25 



439 

2 3<y 



200 
16 



210 
216 






i6, 8i 

10 1^ 

6;iof 



0^ 



3i si 



P R O B. 



II. 



^ Amount, rate, and time in years given, to find the 
principal, or prefent worth. 

R U L E. 

Add I to the product of the time and rate of one 
pound, by which divide the amount. 

EXAMPLE I. 

What ready money will pay a bill of 682 I- 18 s. pf d. 
due 3I years hence, difcounting intereft at 4^ per 
cent, P 



3-75 
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3.75 time. 
.045 rate of i 1. 










i«7S 










1500 


L. 

= 584 


s. 
6 


8 




1.16875)682.93958^(584.3' 
5^4375 ••• 


Anf. 


985645 










935000 










506458 
467500 










389583 
350625 











^38958 

Or fay, As the amount of 100 1, at the rate and time 
given is to 100 1. principal; fo is the given amount to 
the principal, or prelent worth, fought. 

3.75 time. 
4.5 rate. 



1875 
1500 



16.875 tntereft of 100 I. for the given time. 

100 



116.875 atnount of 100 1. for the given time. 

L. L. L. L. 

Then fay, 116.875 : 100 : : 682.93958J : 584.J 

If the time be given in days, divide the producH: of 
the rate and time by 365, and then proceed as before. 

The difference between the prelent worth and the a- 
moune, or fum of the bill, is called rebate^ or diftount ; 
and is always lefs than the intereft of the amount for the 
given time, being precifely equal to the intereft of the 
prefent worth for the faid time; fo that if the prefent 

Vol. III. D d . worth 
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worth be put to Intereft, it will, by the end of the given 
time, with the intereft thence arifing, be exadtly equal 
to the given amount. 

Thus, if 1 have a bill of 105 1. due i year hence, the 
difcount at 5 per cent, will be 5 I. and the prefent worth 
100 L; for if 1 put the 100 I. to intereft, it will, with 
the intereft, by the end of the year, be equal to 105 h 
the given amount. But the intereft of 105 l. for a year 
is 5 I. 5 s. ; and if this be deduced from the fum of the 
bill, I Ihall then receive, as prefent worth, the fum only 
of 99 1. 15 s. which is 5 s. too little. 

The diicount is found by fubtradling the prefent worth 
from the amount ; but it may alfo be found as follows, 
"viz. As the amount of 100 1. or of 1 I. for the time gi- 
ven, to the intereft ; fo the given amount or fum of the 
bill to the difcount fought. The difcount of the former 
example found in this manner follows. 



116-875: 

23-375 
4.675 

•935 
.187 



16.875 :: 682.93958^ 

37 5 f_^ 

'^ 4780577083- 
^35 ,36587916^6 



L. s. d. 



187) 18.439368750(98. 60625 = 98 12 i§ 
1683' 

1609 
1496 



iJ33 
1 122 



n68 
1122 



467 
374 

93 5 
935 



The 
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The prefent worth is found by fubtrafting the dif- 
count from the amount, or fum ofahe bill. 

L. s. d. 

682 18 9^ amount. 
98 12 i{ difcount. 

584 6 S prefent worth. 

EXAMPLE IL 

What IS the prefent worth, and what the rebate, of a 
bill of 85 1. 10 s. difcouniing for 66 days, at 5 per 
emt. P 

73)66.o(.904i intereft of loo 1. for 66 days. 

657 





300 










292 










So 










73 










7 








Then 


100.9041 : .9041 : 

85-5 

45205 


•• 8S-5 








45^05 
72328 


s. 


d. 




ioo.po4i)77v^oo55(.766=i: 15 
7 63287 85 10 


3l 


rebate, 
amount, 




6667680 
6054246 


84 14 


H 


prefent \s 




6134340 
6054246 









(80094) 

D d 2 EX- 
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EXAMPLE III. 

A bill of 546 l. 16 s. dated January 10. payable the 
8th of Auguil, was prefented March 1 5. for difcount at 
4| per cent* : What will the rebate come to ? 

73)146(2 inter cd 2Lt ^ per cent* March 16 

.1 ^il p.c, =3^1^ April 30 

May 31 

1.9 inter, of 100 I. for 146 June 30 

100 days, at 4-| p, c. July 31 

Aug. 8 

101.9 

146 days 

Then 101.9 : 1.9 : : 546.8 
1.9 





49212 
















5468 






L. 


s. 


d. 




lOI 


,9)1038.92(10. 
IOI9 


.195 




10 


3 


lof 


J7tf. 




1992 






IOJ9 
















9730 
















9171 















5590 

5Q9S 
(495) 

Here it is to be obferved, that an alteration, either in 
the days or the rate, does not produce a proportional 
alteration in the difcount. Thus the difcount of any 
fum for 40 days, will be more than half the difcount for 
80 days at the fame race ; and the difcount at 4 per cent. 
will be more than half the difcount of the fame fum for 
the fame time at 8 per cent, * 

The reafon is, becaufe the firft term, or divifor, con- 

fifts 
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fifts of two p^vts ; the one variable, and the other inva- 
riable* The variable part is xht intereft of 100 I. for 
the given time, which increafes proponionaliy with the 
rare or time ; and when this interctl comes to be dou- 
bled, the dividend is of courfe doubled alfo ; but the di- 
vifor being by this means inncaled, will not give a dou- 
ble quotient. Thus, 100 -|- 2 = 102)306(3, but 100 
-)- 4 =^ 104 dividing 612 will noi quote 6. Hence it is 
that tiibles of difcouni cannot be accurate, unlefs calcu- 
lated at every different rare, and for as many days as the 
cafe may require ; becauie every day's difcount varies, 
being ftill leis as the days or raie increafe. 

P R O B. III. 

Principal, amount, and time in years, given, to find 
the rate. 

RULE. 

As the product of the principal and time, to the dif- 
ference of the principal and amount, or total intereft ; 
fo 100 to the T2ite per cent. 

EXAMPLE L 

At what rate of intereft will 584 1. 6 s. 8 d. amount 
to 682 L 18 s, 9|;d, in 3f years ? 

584.3' 682.93958J 

4)'7S3-o 98.606250 

2191.25 : 98.60625 :: loo 
- 43B.2S : 19.72125 
87.65 : 3.94425 
^7-53 • } ']^Ms{4.^ per cent. Anf 

70 12 



If 
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If the time given be days, divide the produdt of the 
principal and time by 365, and then proceed as before. 

EXAMPLE II. 

At what rate of intereft will 275 1. gain 8 1. 5 s. in 
219 days ? 

275 
219 



247? 
275 

365)60225(165 : 8.25 :: loo 

365 33 0165(5 per cent. Anf. 

165 

2372 _1 

2190 



1825 
1825 



P R O B. IV. 

Principal, amount, and rate, given, to find the time 
in years. 

RULE. 

Divide the difference of the principal and amount by ' 
the produdl of the principal and rate of one pound : 
that is, as one year's intereft of the principal to 1 year, 
fo the total intereft to the time fought. 

EXAMPLE I. 

In what time will 584 1. 6 s. 8 d. amount to 682 L 
18 s. 9I d. at 4f per cent, ? 
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584.^ 

.045 


682. 93958 J 
584.^33333 


29210 


98.606250 


23373'3 




26.295)98.60625(7 
78885 •• " 


.75 years. Jnf. 


197212 
184065 




131475 




131475 





If the time be required in days, multiply the differ- 
ence of the principal and amount by 365, and then pro- 
ceed as before. 

EXAMPLE II. 

In how many days will 275 1. principal gain 8 1. 5 s. 
at 5 per cent, P 



275 
•05 


8,25 
365 


13.75)3011.25(219 days, Jnf. 
2750 •• 

2612 


4125 
4950 

2475 



^375 30^1.25 

12375 
12375 



I fliall conclude this feftion wiih the explication of a 
rule that flands connedted with fimple interefl, viz. 

Equation of Payments. 

When two or more debts are payable at different 
times, the finding a mean time, at which all the debts 
may be paid at once, without lofs to debtor or creditor, 

is 
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is called equating the terms of payment ; and is com- 
monly performed by the following 

R U .L E. 

Multiply the feveral debts into their refpe^live times, 
divide the fum of the products by the total debts, and 
the quot is accounted the mean time. 

EXAMPLE I. 

A owes B 600 I. to pay at 40 days, 200 I. at 60 days, 
and 2Gol. at 120 days : When may theie debts be paid 
at once, without injury to either party i 

Debts. Days. Prod. 
600 X 40 HZ 24000 
200 X 60 =z 12000 
200 X 120 := 24000 



1000 )6oooo(6o days. Anf» 

EXAMPLE IL 

A owes B 640 1. ; ^'hereof 40 1. to be paid prefently, 
350 1. at the end of 3 months, and 250 1. at 9 months s 
Required the equated time for paying the whole. 

Debts. Mon. Prod. 

40 X o zz: cooo 

350 X 3 zz: 1050 

2sO X 9 = 2250 

640 )33oo(5/^ months. Anf. 

EXAMPLE IIL 

A owes B a certain fum ; whereof | to be paid in 
ready money, j at the end of 6 months, and (he other 
^ at 8 months : ReqiVired the equated time for paying 
the whole. 

Debts. 
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Debts. Moru Prod, 
- X o = o 



I 

I X 6 = 2 
J X 8 = 2| 



I )4f (4f months. Jnf. 

The above method is eafy, and on that account com- 
monly pradlifed, but is not accurate : for a perfon, by 
keeping money unpaid after it becomes due, gains the 
intereft thereof for that time ; but by paying money be- 
fore it is due, he does not lofe the intereft, as the rule 
fuppofes, but only the difcount thereof for that time, 
which is always lefs than the intereft. 

They who incline to be more exa(St, may work by the 
following 

RULE. 

Find, by Prob. 2. the prefent worth of each debt ; and 
then, by Prob. 4. find in what time the fum of the pre- 
fent worths will amount to the fum of the debts. 

EXAMPLE IV. 

A owes B 50 1, ; whereof 20 !. is payable 2 years hence, 
and 30 1. 5 years hence : What is the equated time for 
paying both debts at once, difcounting intereft at 5 per 
cent* F 

By Prob. 2. L. 

The prefent worth of 20 1. for 2 years is, 18.18 
The prefent worth of 30 1. for 5 years is, 24.00 

Sum 42.18 

Total debts 50.00 

Difference 7,82 



Vol. IIL E c By 
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By Prob. 4. 

Principal 42.18 
Kate .05 

2.1090)7.8200(3.7079 years. 
^nf. 3.7079 years, or 3 years and 258 days. 

Some ftill complain, that the rule lafl: yfligned is not 
abfolutely perfect; and argue, that the rule for finding 
(he mean or equated time ought to be fuch as will make 
the inrereft of the debts paid .^fter they are due cxa^lly e- 
i-lual to the difcounc of the debts paid before they are due. 

II. Compound Inter eft. 

Compound intereft arifes both from the principal and 
intereft ; for at the end of one year the amount or fum 
of principal and inrereft becomes a new principal for the 
year enfuing. 

The laws in Britain forbid the lending of money at 
compound intereft ; but then the lender may exaft his 
intereft at the year's end, lend it otu again, and To, in 
efte<Si:, have compound intereft on his money. Annui- 
ties too are commonly reckoned at compound intereft ; 
and this niakes the knowledge of fitch computations ia 
fome meafure nectftliry. I propofe, however, to be very 
brief, both on compound intereft and annuities ; and this 
the rather, becaufc operations of this fort are performed 
to moft advantage by logarithms. 

In compound intereft, the principal and the feveral 
years amounts make a feries of geometrical proportio- 
nals, the common ratio being the amount of 1 1. for one 
year, as under. 

12 3 4 years^ Ratio, 

Pr. 1:1.05:1.1025:1.157625:1.21550625? ^^ 
Pr. 100: 105:110.25:115.7625:121.550625) * -^ 
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P R O B, I. 

Principal, rate, and dme^ given, to find the ampunt 
and in te reft. 

RULE. 

Multiply the amount of i 1. for a y^ar fo often into 
itfelf as are the number of years given fave one ; and the 
laft produdl multiplied by the principal gives the amounr ; 
from which fubira<Sl: the principal, and the remainder is 
the intereft. 

EXAMPLE L 

What Is the amount and iniereft of 500 L for 3 years, 
at 4 per cent. P 

1.04 amount of i I. for a year, 
1.04 



1, 


.O.SI6 
1.04 










1,1 2 


4^64 

500 


principal. 


L. 


s. 


d. 


502. 
500 


.+32000 


amount = 


:56^ 


8 


7i 


62, 


.43^ 


intercll: = 


62 


8 


7i 



Or, Multiply the f iven principa' by the amount of 
I I. for a )ear, fo often as theire are years in the que- 
ftion. 

500 principal given. 
1.04 amount of i 1 for a year^ 

520 amount for i year. 

1.04 



540.80 amount for 2 years, 
1 .04 



^62*4320 amount for 3 years. 
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Or, Multiply the given principal by the rate of i I. 
and the product is the intereft for one year ; which, 
added to the principal, gives the amount for the firft 
year ; and work in hke manner for each of the remain- 
ing years. 



500 



.04 



20.00 



520 



.04 



20.80 



principal. 

intereft. - 
amount, 

intereft. 



By practice, thus ; 



25)500 
20 



principal, 
intereft. 



25)520 amount for I year. 
2C.8 incereft. 



540.80 amount. 
.04 



25)540.8 amount for, 2 years. 
21.632 intereft. 



21.6320 intereft. 



562.432 amount for 3 years^ 



562.432 amount. 



If the given time conftft of years and parts, or years 
and days, find the intereft of the laft amount for the gi- 
ven parts or days, and add the intereft fo found to the 
laft amount. 

EXAMPLE IL 

What is the amount and intereft of 354L i6s. for 
3^ years, at 5 per cent, f 



1.05 
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1.05 amount of 1 1, 
K05 



1.1025 

1^05 

1. 157625 
354.8 



4o;4io.7 253500 
10.26813375 

420.99348375 amount, . 
354>« 
66.19348375 intereft. 

By praftice : 

20)354.8 principal. 

17.74 intereft. 

20)372.54. amount for i year. 

18.627 intereft. 

20)391.167 amount for 2 years, 

19-55835 intereft. 

40)410.72535 amount for 3 years, 
10.26813375 intereft. 

420.99348375 total amount. 
354»8 
66.19348375 total intereft. 

The intereft for the half-year, in the above example, 
is computed in the way of limple intereft : but it muft 
be obferved, that the intereft for the half-year found in 
this manner will be too much ; for in fimple intereft the 
feveral amounts are in arithmetical proportion ; but in 
compound intereft, the amounts are in geometrical pro- 
portion; and confequently the amount of any principal 
at compound intereft, for any number of years, will be 
more than at fimple intereft : for one year they will be 

equal ; 
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equal ; but for any time lefs than a year, the amount, at 
compound intereft, will be lefs than at iimple intereft. 

To compute the amount for any aliquot part of a year, 
in this way, obferve the following rule, viz. ExtracSl 
that root of the amount of i 1. for a year, which is de- 
noted by the denominator ot the fraction ; and the pro- 
duct of the principal into this roo% is the amount for 
the part of the year required. 

Thus, for I of a year, extracSV the biquadrate root ; 
for i a year extradl the fquare root ; fo, in our ex- 
ample, the fquare root qF 1,05 is 1.024695; and 
410,72535 X 1.024695 == 420.86821251825 ; which is 
fomewhat lefs than the amount f )und above. 

Again, for | of a year, extract the biquadrate root, 
and raife this root to the third power, the numeratoc 
being 3. In like manner, if the given time be days, ex- 
tract the 365th root, and raife this root to the power 
denoted by the numerator, or number of days given. 
But fuch extradlions and involutions will prove a trou- 
blefome talli, without the help of logarithms. 

P R O B. 11. 

Amount, rate, and time, given, to find the principal 
or prefent wortho 

RULE. 

Divide the given amount by the amount of 1 1. for the 
given time and rate, and the quot is the principal: or 
prefent worth ; that is, as the amount of i 1. to i 1. 
principal, fo the given amount to the principal fought« 

EXAMPLE. 

What ready money will pay a debt of 562.432 1. due 
3 years hence, difcounting at 4 per cent, compound in- 
tereft ? 



l-vo^ 
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1.04 
1.04 

1T0816 

1.04 

1.124864)562.432000(500]. Anf, 
5624320^ 

The difference of the given amount and prefent worth 
is the dilcount or rebate, which in the above example is 

62.43- ^- 

If the given time be lefs than a year, the prefent 

worth may be found nearly in the way of fimple intereft ; 
but, to be accurate, find the amount of 1 1. for the gi- 
ven time, in the way taught above, by which divide the 
given amount. 

P R O B. IIL 

Principal, amount, and time, given, to find the rate, 

RULE. 

Divide the amount by the principal, and that root of 
tbe quot which is denoted by the number of years will 
be the amount of i 1. for a year; from which fubtra6t 
I, and there will remain the rate. 

EXAMPLE. 

At what rate of compound intereft will 500]. amount 
to 562*432 in 3 years ? 

500)562.432(1.124864; and the cube root of 
1 . 1 248O4 is 1 .04, and hence .04 is the rate of 1 1. ; that 
is, 4 per cent* 

P R O B. IV. 

Principal, amount, and rate, given, to find the time, 

RULE. 
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RULE. 

Divide the amount by the principal, and again divide 
the quot by the amount of i 1. for a year continually till 
the quot is i, and the number of continual divifions is 
the number of years. Or, R.aife the amount oF i L in 
a year to a power equal to the firft quot, and the index 
of that power is the time in years. 

EXAMPLE. 

In what time will 500 1. amount to 562.432 L at 4 
per cent* compound intereft ? 



500)562.4320 

1.04)1.124864 

1.04)1.0816 


Or, 1.04 
1.04 

1.0816 fquare. 
1.04 


1.04)1.04 


1.124864 cube. Jyif* 3 years, 



For eafe and diTparch In calculatlons'of compound in- 
tereft, tables, framed for years and for days at all the 
different rates, are ablolutely necelTary, and accordingly 
are univerfally ufed. 1 ihall here iubjoin three tables of 
this kind, and then fhow their conftru(5tion and ufe. 
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TABLE 



I. 



The amount of i 1. for years, compound intereft. 



I 

2 

3 

4 

_5 

6 

7 
8 

9 

lO 

1 1 

12 

13 

14 

£5 

16 

17 
18 

19 

20 

21 
22 

23 
24 

25 



2 per cent, J 2-^ /'^z' cent, j 3 /)^r <:^/2^. 3^ per cent, 



I.C200000 

1.0404000 
1. 0612080 
1.0824321 
I. 1040808 



1.1261624 
I. 1486856 
1.1716593 
I. 1950925 
I. 2189944 



1-2433743 
1.2682417 
1.2936066 
1. 3194787 
1.3458683 



1-3727357 
1. 40024 1 4. 

1.4282462 
1.4568 1 II 

1,4859474 



1. 5156663 

i-545979<^ 
1.5768992 

1.6084372 
1.6406059 



1.0250000 
1.0506250 
1.0768906 
1.1038128 
I.I 3 14082 



i-iS9'^934 
1. 1886857 
1. 2184029 
1.2488629 
1.2800845 



1 .3120866 
1.3448888 
1.3785110 
1.4129738 
1. 4482981 



1.4845056 
1.5216182 
1.5596587 
1. 5986501 
1. 63 861 64 



1. 6795818 

1.7215714 
1. 7646106 
1.8087259 
1.85:59441 



1.0300000 
1.0609000 
1.0927270 
1. 1255088 
1. 1592740 



1. 1940523 
1.2298738 
1.2667700 

i-304773J[ 
1-34391^3 



I-3S4233S 
1.4257608 
1-4635337 
1. 5125897 
1.5579674 



1.6047064 
1.6528476 

1.7024330 
1. 7535060 

1. 8061 1 12 



1.8602945 
1.9161034 
1.97358O5 
2.0327941 
2.0977770 



1,0350000 
1. 0712250 
1.1087178 
1. 1475230 
1. 1876863 



1-2292553 
1.2722792 
1. 3168089 
1.3628973 

1.4105987 



1.4599697 
1.5110686 
1.5639560 
1. 6186945 
1.6753488 



1.7339860 

1-7946755 
1.8574892 
1 .922501 3 
1.9897888 



2.0594314 
2.1315115 
2.2061 144 
2.2833284 
2.363 244Q 
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TABLE I. 



The amount of 1 1. for years, compound intereft. 



76 


2 />^r c^/z^. 


24 p^f' cent. 


3 per cent. 


'3i P^^ centi 


1.6734181 


1.9002927 


2.1565912 .2.4459585 


27 


1.7068864 


1.9478000 


2.2212890 12.5315671 


28 


1. 7410242 


I.99O4950 


2.2879276 ,2.6201719 


2Q 


1.7758446 


2.0464073 


2.35^'^5^55 2.71 [8779 


30 


1.8113615 


2.0975675 


2.4272624 

2.5000803 ; 


2.8067937 


1.8475888 


2.1500067 


2.9050314 


%2 


1.8845405 


2.2037569 


2.5750827 3.0067075 


^^ 


1. 9222314 


2.2588508 


2.6523352 3.1119423 


14 


1.9606760 


2.3153221 


2.7319053 3.2208603 


^6 


1.9998895 


2.3732051 


2.8i38r)24 
2.8982783 


3-3335904 


2.0398873 


2.4325353 


3.4502661 


17. 


2.0806850 


2.4933487 


2.9852266 


3.5710254 


1B 


2.1222987 


2.555^824 


3-0747834 


3.69601 13 


19 


2.1647447 


2.6195744 


3.1670269 


3-8253717 


40 
41 


2.2080396 


2.6850638 


3.2620377 
3-3598989 


3-9592597 


2.2522004 


2.7521904 


4,0978338 


42 


2.2979444 


2.8209952 


3.4606958 


4.2412579 


41 


2.3431B93 


2.8915500 


3.5645167 


4.3897020 


44 


2.3900531 


2.9638080 ,3.6714522 


4.5433416 


45 
76 


2.437S542 
2.48661 12 


1-0379032 i3-78i5955 


4.7023585 


3.1 138508 ,3.8950437 


4.8669411 


47 


2^53^3435 


3.1916971 '4.0118950 


5.0372840 


48 


2.';S70703 


3.2714895 '4.1322518 


5.2135889 


49 


2.6388117 


3.35:;2768 4.2562194 


5.3960645 


c:o 


2.6oT^83o '-.4371087 4.3839060 


5.5849268 
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TABLE 



The amount of 1 1, for years, compound intereft. 



r. 


4 ptfr cent* 


4^ per cent. 


5 per cent. 


6 per cent. 


I 


1.0400C00 


1.0450000 


1.0500000 


1.0600000 


2 


1. 08 1 6000 


1.0920250 


1. 1025000 


I. '1 236000 


3 


I. 1248640 


1.1411661 


1. 1576250 


1. 19 10 1 60 


4 


1. 1698586 


1.1925186 


1. 2155063 


1.2624769 


5 
6 


1.2166529 


1.2461819 


1. 2762816 


1.3382256 


I.2653190 


1. 3022601 


1.3400056 


1.4185191 


7 


1-3159318 


1. 3608618 


1.4071034 


1.5036303 


8 


1. 3 68 569 1 


1. 4221006 


I '4774554 


1. 5938481 


9 


1.4233118 


1.486095 1 


1. 5513282 


1.6894790 


10 
II 


1.4802443 


1.5529694 


1.6288946 


1.7908477 


1-5394541 


1.6228530 


1-7103393 


1.8982980" 


12 


1. 6010322 


1.6958814 


1-795^5^3 


2.0121965 


13 


1.6650735 


1.7721961 


E.8856491 


2.1329283 


14 


1. 73 16764 


1.85 19449 


1.9799316 


2.2609039 


15 
16 


1.8009435 


1.9352824 


2.0789282 
2.1828746 


2.3965582 


1. 8729812 


2.0223701 


2.5402517 


17 


1.9479005 


2.1133768 


2.2920183 


2.6927728 


18 


2.0258165 


2.2084787 


2.4066192 


2.854339- 


19 


2.1068492 


2.3078603 


2.5269502 


3.0255995 


20 
21 


2. 191 1231 


2.41 17140 


2.6532977 


3-2071355 


2.2787681 


2.520241 1 


2.7859626 


3-3995^3^ 


22 


2.3699188 


2.6336520 


2.9252607 


3.0035374 


23 


2.4647155 


2.7521663 


3.0715238 


3-8197497 


24 


2.5633042 


2.8760138 


3.2251000 


4.0489346 


25 


2.6658363 


3.0054344 I3.3863549 


4.2918707 
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TABLE 



The amount of 1 1. for years, compound intereft. 



r. 

26 


4 pei' unit 


4^ per cent 


5 per cent. 


6 per cent. 


2.7724697 


3.1406790 


3-5556727 


4.5493829 


^7 


2.8833685 


3.2820095 


3-7334563 


4.8223.159 


28 


2-99^7033 


3.4296999 


3.920 1 29 1 


5.1 1 16SC6 


29 


3.1 186514 


3.5840364 


4.1 161356 


5.4183878 


30 
31 


3-^43^975 


3-74531^1 


4.3219424 


5.74349 1 1 


3-3731334 


3-9^38574 


4-5380395 


6.0881006 


32 


3.5080587 


4.0899810 


4.7649415 


6.Ar^23^^^ 


33 


3.6-183811 


4.2740301 


5.00318S5 


6.8/-I05898 


34 


3-7943163 


4. 466261 ^ 


5-2533480 


7.2510252 


35 
36 


3.9460889 


4.6673.17S 


5.5160154 


7.6860867 


^1.103932^ 


4.8773784 


5.7918161 


8.I4725I9 


37 


4.2680898 


5.0968604 


6.0814069 


8.6360870 


3S 


4,4388134 


5.3262192 


6-3854773 


9.1542523 


39 


4-6163659 


5.5658990 


6.7047511 


9.7035074 


40 
41 


4.8010206 


5.8163645 
6.0781009 


7.0399887 


10.2857178 


4.9930614 


7.3919881 


10.9028609 


42 


5.1927839 


O.3516154 


7-7615875 


11.5570326 


43 1 5.4004952 


6.6374381 


8.1496669 


12,2504545 


44 '5.6 165 1 50 


6.9361 229 


8.5571503 


12.9854818 


45 


5.841 1756 


7.2482484 
7.5744196 


8.9850078 


13.7646107 


46 


6.0748227 


9.4342582 


14.5904873 


[47 ^•3i7Si5<^ 


7.9152684 


9.90597 1 1 


15.4659166 


48 6.5705282 


S-27M555 


10.4012696 


16.3938716 


49 <^-S333493 


8.6436710 


10.9213331 


17-3775039 


-^0 7. 1066893 1 0.03 263 62 


11.4674000 


I8.420I54I 
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TABLE 



ir. 



The amount of 1 1. for days, copipound Intereft. 



r 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

20 

30 

40 

50 
60 

70 

80 

90 

100 

no 

120 

130 

140 

150 

160 


2 per cent. 


^\ per cent. 


3 per cent. 


31 per cent. 


1.0000542 
1. 0001085 
1.0001627 
i. 0002170 
1. 0002713 


1.0000676 
r. 0001353 
1.0002029 
1.0002706 
1.0003383 


1.0000809 
I.0001619 
1.0002429 
1.0003240 
1.0004050 


1.0000942 
1. 0001885 
1.0002827 
1.0003770 
1.00047 1 3 


1.0003255 
1.0003798 
I. 0004341 
1.0004884 
1.0005426 


1.0004059 
1.0004736 
1. 00054 1 2 
1.0006090 
1.0006767 


1.0004860 
1.0005670 
1.0006480 
1. 0007291 
1. 0008101 


1.0005656 
1.0006600 
1.0007542 
1.0008486 
1.0009429 


1. 0010856 
1. 0016289 

1. 0021725 
1,0027163 
1.0032605 


1.0013539 
1. 0020315 
1.0027097' 
1.0033882 
1.0040673 


1.0016209 

1.0024324 
1.0032445 
1.0040573 
1.0048708 


1.0018867 
1.0028315 
1.0037771 
1.0047236 
1.0056710 


1.0938049 
1.0043497 
1.0048947 
I. 00 5 440 I 
1.0059857 


1.0047468 
1.0054267 
1.0061071 
1.0067880 
1.0074693 


1.0056849 
1.0064996 
1.0073151 
1.008 13 1 1 
1:0089479 


1. 0066 1 93 
1.0075685 
1. 0085186 
1.0094696 
1.0104214- 


1.0065316 
1.0070779 
1.0076244 
1.0081712 
1. 0087183 


1.0081511 
1.0088334 , 
1.0095161 
1. 010 1 993 
1. 0108829 


1. 0097653 
1. 0105834 
1.0114021 
1.012:^215 
1. 0130415. 


1,0113742 
1.0123279 
I.0132825 
1. 0142379 
I.0151943 . 
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T A 



L E 



II. 



The amount of 1 1. for days, compound intereft. 



170 


2 percent. 


2^ per cent. 


3 per cent* 


si P^^ c^nt^ 


1.0092658 


I.OI 15670 


1.0138623 


I. 0161516 


1 80 


1.0098 1 35 


1.0122516 


1.0146837 


I.OI 7 1098 


190 


1.0103615 


f .0129366 


1.0155057 


1 .0180689 


200 


1. 01 09098 


[,0136221 


1.0163284 


1.0190288 


210 
220 


i.oi 14584 


r.0143081 


I.0171518 


1.0199897 


1.0120073 


1. 01 49945 


1.0179759 


1.0209515 


230 


1. 0125565 


I.OI 568 1 4 


1.0188006 


1.0219142 


240 


1.0131000 


1.0163687 


1.0196260 


1.0228778 


250 


1.0136558 


1.0170565 


1.0204520 


1.0238424 


260 
270 


1.0142059 


1.0177448 


1.0212788 


1.0248078 


1,0147563 


1.0184336 


1. 0221062 


1.0257741 


280 


1.0153070 


1.0191228 


1.0229342 


1.0267414 


290 


1.0158580 


(.0198125 


1.0237630 


1.0277096 


300 


1. 0164093 


1.0205026 


1.0245924 


1.0286386 


310 

-^20 


1. 01 69 609 


1.0211932 


1.0254225 


1.0296486 


1.0175127 


1.0218843 


U0262532 


1.0306195 


^30 


r. 01 80649 


1,0225758 


1.0270847 


1.0315914 


340 


1,0186174 


r. 0232679 


1.0279168 


1.0325641 


3^0 


1,0)91702 


1.0239603 


1.0287495 


^•^33537^ 


360 
361 


1.0197233 


r.0246533 


1.0295830 


1.0345123 


1,0197786 


(.0247226 


1.0296664 


1.0346098 


362 


1.0198340 


1.02479^9 


1.0297497 


1-0347073 


363 


1,0198893 


1.0248613 


1.0298331 


1.0348049 


3<^4 


1,0199446 


1.0249306 


1.0299165 


1.0349024 


2^S 


1,0200000 


1.0250000 


1.0300000 


1.0350000 
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TABLE II. 



The amount of 1 1. for days, compound intereft. 



D, 

I 
2 

3 
4 
5 

6 

7 
8 

9 

10 

20 

30 
40 

50 
60 

70 

80 

90 

100 

I ro 

[20 

140 

.50 
160 


4 per cent. 


^\per cent . 


5 per cent. 


6 per cent. 


I. 0001074 
1.0002 149 
1.C003224 
1.0004299 
1.0005374 


1.0001206 

1.0002412 
1. 0003618 
f .0004824 
1. 000603 1 


1 .0001336 
1.0062673 
1. 00040 1 1 
1.0005348 
1.0006685 

1 .0008023 
1.0009361 
1. 00 10699 
1.0012037 
1. 0013376 


1.0001596 
1. 0003 1 93 
1.0004790 
1.0006387 

1.0007985 


1.0006449 
1.00075^4 
1.0008600 
1.0009675 

1. 00 1 07 5 I 


1.0007238 
1.0008445 
1.0009652 
1.0010859 
r .0012066 


1.0009583 
liOoiiiSi 
1. 00 1 2779 
1.0014378 
C.0015976 


1.0021513 
1.0032288 
1.0043674 
1.0053871 
1.0064680 


1.0024148 
1.00362^3 
1.0048354 
1.0060479 
r.oo726r8 


t.0026770 
1.0040182 
1.005361 1 
1.0067059 
1.00S0525 


1 .0031979 
1.0048007 
\ .0064060 
1.0080 139 
1 .0096244 


1. 0075501 
1.0086333 
1.0097 177 
1.0108033 
i.oi 18900 


1.0084773 
1.0096942 
1. 0109 1 25 
1.0121324 
^•0133537 


1.0094009 
1.0107511 
1.0121031 
1*0134569 
1.0148125 


i.oi 12375 
I.OI2853! 

1.0144713 

1. 01 60921 

1.0177155 


I.OI29779 
1. 01 40670 
1.0151572 
1.0162487 
1,0173412 


1.0145765 
1.0158007 
1.0170265 
1.0182537 
1.0194824 


I.0161699 
1.0175291 
1. 0188902 
1.0202531 
1.0216178 


I.OI934I5 

1.02P9701 
1.0226013 
1.024235.1 
1.0258715 
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. TABLE il. 

The amount of I 1. for days, compound intereft. 



D. 

170 
180 
190 
200 
210 

2zO 
230 
240 
250 
16^ 

27a 
280 
290 
300 
310 

320 
330 
340 

350 
360 

301 
362 
363 
364 
365 


4 per cent. 


i-^per ce?i.t. 


5 per cent. 


6 per cent. 


1.0184350 
K0195299 
1.0206261 
1.0217233 
1.0228.M8 


i.0207 120 
1.0219442 
1.0231774 
1.0244120 
1.0256 [Si 


1,0229843 
1.0243527 
1.0257228 

1.0270949 
1.028 4687 


1.0275105 
1,029] 5'^2 
1.0307964 

i.0324433 

: ,0340920 


1 .0239215 
1.0250233 
I.0261 243 
1.0272275 
I.0283319 


1.0268858 
1.0281249 
1.0293655 
1.0306076 
1.03 18512 


1.0298444 
1.03122 19 
1.0326013 
1.0339825 
i.o3s36;6 


^•0357450 

»-o37399^' 
'•0390572 
1.0407173 
1.0423800 


1.0294375 
1.0305443 
I.0316522 
I.0327614 
1.0338717 


1.0330963 
'.0343429 
1.0355910 
1,0368406 
1.0383917 

1.0393444 
1.0405985 
1,0418542 
1. 04311 14 

1.04^3700 


1.036750 c 
1.0381.^73 
1.0395259 
1.04091 6 J 

1. 042:1087 


1.0440454 

■•0457'35 
1.0473842 

( .0490576 

1.0507336 


1.0349832 
1.0360960 
1.0372099 
1.0^83250 

1.0394413 


1,0437029 
1,0450990 
1.046496s/ 
1.0478967 
..049:984 


i.0524.24 
1.0540938 

^•0557779 
■.05746-J7 

1 O^ol c:42 


1.0^95530 
1.0396648 
1.0^97705 
1,0398882 

1,0400000 


1.0 [44960 

I.O.!462 20 

1.0447^79 
1.0448739 
1.0450000 


1.04943^'/ 
1,0495790 

{.0497193 
1.0498596 
1.0500000 


•0^3^^^ 
1. 05^4924 

1 .0^966(6 

1.0598 :;';8 
1.0600000 
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TABLE III. 
The prefent worth of 1 1. for years, compound Intereft. 



r. 

I 


2 /).?r f. 1 2-^ per c. 


3 per c. 


3i f^r c. 


.9803921 ;. 9756097 


.9708738 


.Lj66iS^6 


2 


.9611687 1.9518144 


.9425959 


•9335107 


3 


.9423223 


.9285994 


.9151417 


.9019427 


4 


.9238454 


.9059506 


.8884870 


.8714422 


6 


.9057308 


•SS38542 


.8626088 


.8419732 


.8879713 


.8622968 


.8374843 


.8135006 


7 


.8705601 


.8412654 


.8130915 


.7859910 


8 


.8534903 


.8207465 


.7894092 


.7594116 


9 


.8367552 


.8007283 


.7664167 


•7337310 


lO 

II 


.8203483 


.7811984 


.7440939 


.7089188 


.8042630 


.7621447 


.7224213 


.6849457 


12 


.7884931 


•7435558 


.7013799 


.6617833 


13 


•7730325 


.7254203 


.6809513 


.6394041 


14 


.7578750 


.7077272 


.6611178 


.6177818 


16 


•7430147 


.6904655 


.6418619 


.5908906 


.7284458 


.6736249 


.6231669 


.5767059 


17 


.7141625 


.6571950 


.6050164 


.5572038 


18 


.7001593 


.6411659 


.5873946 


•538361 1 


19 


.6864307 


.6255277 


.5702860 


•5201557 


20 
21 


.6729713 


.6102709 


'5S^.^7^^ 


.5025659 


•659775^ 


.595.^,302 


'537 S 493 


.4855709 


22 


.6468390 


.SS0S646 


.5218925 


.4691506 


23 


•^341559 


^^666rj'j2 


.5066917 


.4532856 


24 


.6217214 


•5528753 


•4919337 


•4379571 


25 


.6095308 ' 


.519390^ .477^0^6 


.4231470 
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TABLE III. 



The prefent worth of 1 1. for years, compound intereft. 



r. 


2 /)<?r c. 


2^ per c. 


3 P'^ ^•• 


:^^ per c. 


76 


•5975793 


.5262347 


.4636947 


.4088378 


27 


.5858620 


•5133997 


.4501891 


.3950123 


28 


•5743746 


.5008778 


.4370768 


•3816543 


2Q 


.5631123 


.4886613 


.4243464 


.3687482 


30 


.5520709 


.4767427 


.4119868 


.3562784 


?I 


.5412460 


.4651148 


.3999871 


•3442304 


'^2 


•5306333 


.4537706 


•3883370 


-3325897 


?1 


.5202287 


.4427030 


.3770263 


•3213427 


■^ 


.5100282 


•431-9053 


.3660449 


.3104761 


35 


.5000276 


.4213711 


•3553834 


.2999769 


;36 


.4902232 


•41 10937 


•3450324 


•2898.327 


:'^7 


.4806109 


.4010671 


•3349829 


.2800316 


••^8 


.4711872 


.3912849 


.3252262 


.2705619- 


i39 


.4619482 


.3817414 


•3157536 


.26141.25 


■40 


.4528904 


.3.724306 


,;^o6^^6S 


.2525725 


41 


.4440102 


•3633470 


.2976280 


.2440314 


42 


•4353041 


.3544848 


.2889592 


.2357791 


4? 


.4267688 


•345S3S9 


.2805429 


.2278059 


44 


.4184008 


•337403B 


.2723718 


.2201023 


45 


.4101968 


•3291744 


.2644386 


.2126594 


46 


.4021537 


.3211458 


.2567365 


.2054679 


47 


.3942084 


•3133129 


.2492588 


.198.5197 


48 


.3865376 


.3056712 


.2419988 


.1918065 


49 


.3789584 


.2982158 


.2349503 


.1853202 


5^ 


-15279 


.2000.47.0 .2281071 '.1790534 1 



TABLE 



Hosted by 



Google 



Cfaap. Xir. INTEREST. 



«35 



TABLE 



III. 



The prefent worth of 1 1. for y;ars, compound intereft. 



r. 

I 


4 />'^r r. 


4^ per c. 


5 per c. 


6 per c. 


.9615385 


.9569378 


.9523810 


.9433962 


2 


.924.5562 


.9157299 


.9070295 


.8899964 


3 


.8889964 


.8762966 


.8638376 


.8396193 


4 


.8548042 


.8385613 


.8227025 


.7920937 


5 
6 


.8219271 


.8024511 


.7835262 


.7472582 


•7903145 


.7678957 


.7462154 


.7049605 


7 


.7599178 


.7348285 


.7106813 


.6650571 


8 


.7306902 


.7031851 


.6768394 


.6274124 


9 


.7025867 


.6729044 


.6446089 


.5918985 


lO 

II 


.6755642 


.6439277 


•6139133 


'SS^1>94^ 


.6495809 


.6161987 


.5846793 


.5267875 


12 


.6245971 


.5896639 


•5568374 


.4969694 


13 


.6005741 


.5642716 


.5303214 


.4688390 


14 


•5774751 


.5399729 


.5050679 


.4423010 


15 
16 


'5SS^^45 


.5167204 


.4810171 


.4172651 


.5339082 


•4944693 


U581115 


•3936463 


^7 


•5133733 


.4731764 


.4362967 


.3713644 


18 


.4936281 


.4528004 


.4155207 


•3503438 


19 


.4746424 


.4333018 


•3957340 


.3305130 


20 
21 


•4563870 


.4146429 


,3768895 


.31 18047 


.4388336 


.3967874 


.3589424 


.2941554 


22 


.4219554 


.3797009 


.3418499 


.2775051 


23 


.4057263 


•36335^1 


•3255713 


.2617973 


24 


.3901215 


•3477035 


.3100679 


.2469786 


25 


.3751-168 


.3327306 


.2953028 


.2329986 
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TABLE 



iir. 



The prefent worth of 1 1. for years, compound intereft. 



T, 4 per c. 


44 per c. 


5 per c 
.2812407 


6 per c* 


26 .3606892 


.3184025 


.2198100 


27 .3468166 


.3046914 


.2678483 


.2073680 


2^ -3334775 


.2915707 


.2550936 


.1956301 


29 


.3206514 


.2790150 


.2429463 


.1845567 


30 


.3083187 


.2670000 


-2313775 


.1741101 


31 j. 2964603 


.2555024 


.2203595 


.1642548 


321.2850579 


.2444999 


.2098662 


•1549574 


33:. 2740942 


.2339712 


.1998726 


.1461862 


341.2635521 


•223S959 


.1903548 


•1379115 


35i-2534iS5 
36J. 243^687 


.2142544 


.1812903 


.1301052 


.2050282 


.1726574 


.1227408 


37 j. 2342969 


.1961992 


.1644356 


.1157932 


38. .2252854 


.1877504 


.1566054 


.1092389 


39!. 2 1 66206 


•i79<^^55 


.1491479 


.1030555 


40 


.2082890 


.1719287 


.1420457 


.0972222 


41 


.2002779 


.1645251 


.1352816 


.0917191 


42!. 1925749 


•1574403 


.1288396 


.0865274 


43 .18^1682 


.1506605 


.1227044 


.0816296 


44'.! 180464 


.1441728 


.1168613 


.0770091 


45 


.1711984 


.1379644 


.1 1 12965 


.0726501 


46 


.1646139 


.1320233 


.1059967 


.0685378 


47 j. 1582826 


.1263381. 


.1009492 


.0646583 


48 


.1521948 


.1208977 


.0961421 


.0609984 


49 


,1463411 


.1156916 


.0915639 


•0575457 


c;o ' . [407 126 


.1 107097 


.0872037 


.054288,4 



Table 



Hosted by 



Google 



Chap. XII. I N T E R E S T. 237 

Table I. fhews the amount of i 1. principal for years ; 
and is conftrudled by the rule affigned in Prob. i vtz» 
Multiply the amount of i 1. for a year by itielf conci- 
nually. Thus, at 4 per cent, the amount of i 1. is 
I004 for 1 year; and 1.04 x 1.04 = 1.0816 for 2 
years; and 1.0816x1.04 == 1.12^864 for 3 years. 

Table II. (hews the amount of i I. for days ; to con- 
flru(^ which, find, by the diredlions given in the end of 
Prob. I. die amount of i L for one day; and this a- 
i;nount multiplied into itlclf continually, will give the 
amount for any number of days. 

Example at 5 per cent. 
1.00013368 the amoiint for i day, 

1. 000 1 3368 

Prod. 1.00026738 the amount for 2 days, 

1. 000 1 3368 

Prod. 1.00040110 the amount for 3 days. 

Table III. iliews the prefent worth of 1 l. principal 
for years ; and is conftru£led by the rule affigned in 
Prob. 2. viz. Divide i I. by the amount of i 1. for the 
given time and rate, as contained in Table I. 

Example at 4 per cent. 

1.04)1 (.961 5385 for I year, 
j.o8i6)i(.9245562 for 2 years. 
1. 1 248 64) I (.88 89964 for 3 yeais, &c. 

The table may, in this manner, be continued to an;^ 
number of years whatever. 

The life of Tabled. 

1. Principal, rate, and time, given, to find the amount. 
Multiply the given principal by the tabular number 
correfponding to the rate and time. 

Ex. 
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Ex, What will 500 1. principal amount to in 15 years, 
at 5 ^er cent, compound intereft ? 

a.0789282 

500 



1C39.4641000 tr 1039 9 3|- 

If the given principal confift of pounds, fliillingt, 
pence, reduce the fhillings and pence to a decimal, and. 
then proceed as above. 

2. Principal, amount, and time, given, to find the 
rate. 

Divide the amount by the principal, and the quot will 
be the amount of i 1. ; which find in the table even 
with the given time, and you have the rate on the head* 

Ex, At what rate of intereft will 500 1. amount to 
1039.464 1 1. in 15 years ? 

500)1039.4641 



2.0789282 found under 5 />^r c^hf. 

3. Principal, amount, and rate, given, to find the 
dme. 

Divide the amount by the principal, and the quot 
\vill be the atnount of i 1. ; which find under the given 
rate, and on the fide you have the time. 

Ex. In what time will 500 1, amount to 1039.4641 1^ 
iiit 5 per cent, compound intereft ? 

500)1039.4641 



2.07^9282 found oppofite to 15 years. 

4, Amount, rate, and time, given, to find the prin- 
cipal. 

Divide the given amount by the tabular amount of 
I 1, for the rate and time given, and the quot will be 
the principal. 

Ex. 
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Ex. What principal will amount to 1 039,4641 L in 
1 5 years, at 5 per cent, ? 

2.0789282)1039.4641 (500 principals 

rhe life of Table II. 

This table fliews the amount of i 1. for days, and » 
Ufed in the fame manner as the former. 

But if the given number of days be not in this table ; 
or if the given number of years be not in Tabic 1. work 
as follows. 

Divide the given number of days or years into two 
fuch numbers as are found in the tables, multiply the ta- 
bular amounts into one another, and their product is 
the amount of 1 I. for the time given. 

Ex, What will 500 I. amount to in 75 years and 184 
days, at 5 per cent. ? 

Amount for 50 years, at 5 per cent, is, 11.4674000 
Amount for 25 years, at 5 per cent, is, 3-3863549 

Their produdt is,the amount for 75 years, 38.8326862 

Amount for 180 days, is, — 1.0243527 

Amount for 4 days, is, — 1.0005348 

Their produ6l is the amount for 184 days, 1.0249005 

Amount for 75 years, is, — 38.8326862 

Amount for 184 days, is, — 1.0249005 

Their produ£l is the amount of 1 1, for 1 ^ 

75 years and 184 days, J 39-799039S 

Multiply by the principal, 506 

Amount fought, — — 19899. 8197 500 

And fo, 500 1. in 75 years and 184 days, at 5 per 
tent, will amount to 19899 1. 16 s. 4^ d. And in this 
manner may thefe two tables be extended to any number 
of years and days. 

rhe 
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The vfe of Table IIL 

Amount, rate, and time, given, to find the principal 
or prelent worth. 

Multiply the tabular number anfwering to the rate 
and time, by the given amount. 

Ex. What ready money will pay a debt of 562.432 I. 
due 3 years hence, difcounting at 4 per cent, compound 
intercfl I ' 

.8889964 X 562.432 2= 500 I. the prefent worth fought, 

I rhall here fubjoin two or three pra<Stical queftions. 

^lejl, I. What will L, 136 : 1 5 : 6 amount to in 20 
years, at 6 per cent, compound interell I 

By Table I. 

3.2071355 amount of i I. 
577.631 multiplier inverted. 

32071355 
9621406 
1924281 

224499 

22449 

1603 



438.65593 amount fought. 

Queji. 2. What will 5 1. amount to in 400 years, at 
5 per cent, compound intereft ? 



By 
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By Table I. 

The amount of 1 1. is, 1 1 .4674 for 50 years. 
11.4674 



131.5013 for 100 years. 



1 7292.59 1 9 for 200 years. 
17292.5919 



297650327.2679 for 400 years. 

5 



Amount of 5 1. is, i_^8825i636.3395 for 400 years^ 

The above example fhows the rapid furprifing increafe 
of numbers in geometrical pioporiion; and for ihe 
learnei's amuiement, it may not be impioper to obferve, 
that if a fiiigle farthing hid been lent on compound in- 
tereft, at 5 per cent, m the hrll year of the Chiirtian 
sera, or at the birth of Chrift, and had continued to 
this prefent year 1766, the amount would have been 
fuch an immenfe fum as to furpafs in value fome mil- 
lions of globes of folid gold, each as large as this earth. 

j^?^<?/?. 3. A ow^s B feveral fums, viz. 180I. due 3 
years hence ; 200 1. due 5 years hence ; and 300 1. due 
7 years hence : What is the prefent worth of thefc 
debts, difcouniing at 4 per cent* compound intereft I 

By Table III. 
.8889964 X 180 z= 160.0193520 

.8219271 X 200= 164.3854200 

,7599178 X 300 z= 227.9753400 
Prefent worth, 552.38011:^ 

Vol,. III. Hh CHAP. 
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CHAP. XIIL 
ANNUITIES. 

AN annuity is a fum of money, payable yearly, half- 
ytariy, or quarterly, to continue a ceriain num- 
ber of years, for ever, or for life. 

An annuity is faid ro be in an ear, when it continues 
unpaid after it falls due. And an annuity is faid to be 
in icverlion, when the purchafer, upon paying the price, 
does not immediately enter upon jpoiTcffion ; the annuity 
not commencing till fome time after. 

Intereft on annuities may be computed either in the 
way of limple or compound intereft. But compound 
intereft being found moft equitable, both for buyer and 
feller, the computation by limple intereft is univerfally 
difufed. 

I. Annuities for a certain time* 
P R O B. L 

Annuity, rate, and time, given, to find the amountji 
or fum of yearly payments, and intereft. 

RULE. 

Make i the firft term of a geometrical feries, and the 
amount of i 1. for a year the common ratio ; continue 
this feries to as many terms as there are years in the que- 
flion ; and the fum of this feries is the amount of i \\ 
annuity for the given years ; which, multiplied by the 
given annuity, will produce the amount fought. 

EXAMPLE. 

An annuity of 40 1. payable yearly, is forborn and 
unpaid till the end of 5 years : What will then be due, 
reckoning compound intereft at 5 fer cent, on all the 
payments then in arrear ? 
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123 4 5 

I : 1.05 : 1.1025 : 1.157625 : T.21550625; whofe 
•fum is 5.52563125 1.; and 5.52563125 x 40 = 
221*02525 = 221 U OS. 6d. the amount fought. 

The amount may alfo be found thus : Multiply the 
given annuity by the amount of i I. for a year; to the 
product add the given annuity, and the fum is the amount 
in-2 years ; which multiply by the amount of i 1. for a 
year ; to the produ6l add the given annuity, and the fum 
is the amount in 3' years, &c. The former queftioa 
wrought in this manner follows* 



40 am. in i year. 

1.05 


1 26. 1 am. in 3 years, 

1.05 


42.00 
40 

82 am. in 2 years* 
1.05 


132.405 
40 

172.405 am. in 4 years 
1.05 


86.10 


181.02525 


40 


40 



126.1 am. m 3 years. 221.02525 am. in 5 years. 

If the given time be years and quarters, find the a- 
mount for the whole years, as above ; then find the a- 
mount of 1 1. for the given quarters ; by which multiply 
the amount for the whole years ; and to the produdl add 
fuch a part of the annuity as the given quarters are of a 
year. ♦ 

If the given annuity be payable half-yearly, or quar- 
terly, find the amount of 1 L for half a year or a quar- 
ter ; by which find the amount for the feveral half-years 
•or quarters, in the fame manner as the amount for the 
feveral years is found above. 

P R O B. II. 

Annuity, rate, and time, given, to find the prefent 

worth, or fum of money that will purchafe the annuity. 

H h 2 RULE. 
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RULE. 

Find the amount of the given annuity by the former 
problem; and then, byProb. 2. in compound intereft, 
find the prefent worth of this amount, as a fum due at 
the end of the given time. 

EXAMPLE. 

What is the prefent worth of an annuity of 40 1, to 
continue 5 years, difcounting at 5 per cent, compound 
intereft ? 

By the former problem, the amount of the given an- 
nuity for 5 years, at 5 per cent, is 221.02525 ; and by 
Prob. I. in compound intereft, the amount of i 1. for 5 ' 
years* 'd.\. ^ per cent, is 1.27628 15625 

And, 1.2762815625)221.02525000(173.179 = 
^73^* 3 s. 7 d. the prelent worth fought. 

The prefent worth may alfo be found thus : By 
Prob. 2. of compound intereft, find the prefent worth of 
each year by itfelf; and the fum of thefe is the prefent 
worth fought. The former example done in this way 
follows. 

1.2762815625)40.000000000(31.3410 

1.21550625)40.0000000 (32.9080 

1.157625)40.00000 (34-5535 

1.1025)40.000 (36.2811 

1.05)40.0 (38.0952 

Prefent worth, 1 7 3 • 1 7 8 8 

A third way of finding the prefent worth, take as fol- 
lows, viz. Find a principal fum, whereof the given an- 
nuity is one year's intereft ; then find the prefent worth 
of this principal, as a fum due at the end of the given 
time; fubtra<Sl this prefent worth from its principal ; and 
the remainder is the prefent worth fought. The former 
queftion done in this manner follows. 

As 
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As .05 : I : : 40 : 800 1. principal. 

1.05X 1.05 X 1.05 X 1.05 X 1.05 = 1.276281562J 

And 1.2762815625)800.00000000(626.8208 

800 
626.8208 

173.1792 prefent worth fought. 
If the annuity to be purchafed be in reverfion, find 
firft the prefent worth of the annuity, as commencing 
immediately, by any of the three methods taught above; 
and then, by Prob. 2. of compound intereft, find the 
prefent worth of that prefent worth, rebating for the ttmc 
in reverfion ; and this laft prefent worth is the anfwer. 

Ex. What is the prefent worth of a yearly penfion or 
I'ent of 75 I. to continue 4 years, but not to commence 
till 3 years hence, difcounting at 5 per cent. P 

.05 : I : : 75 : 1500 

t.05 X 1.05 X 1.05 X 1.05 Z= 1. 21 550625 

1.21550625)1500.00000(1234.05371 
1500 

1234.0537^ 



265.94629 prefent worth of the annuity, if It 
was to commence immediately* 

1.05x1.05x1.051=1.157625 L^ s^ j^ 
1.157625)265.94629(229.7344 = 229 14 8|- 

P R O B. III. 

Prefent worth, rate, and time, given, to find the an- 
nuity. 

RULE. 

By the preceding problem, find the prefent worth of 
I 1. annuity for the rate and time given ; and then fay. 
As the prefent worth thus found to i 1. annuity, fo the 
prefent worth given to its annuity ; that is, divide the 
given prefent worth by that of i 1, annuity. 

EX- 
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EXAMPLE. 

What annuity, to continue 5 years, will 173L 3 s. *j d* 
purchafe, allowing compound incereft at 5 per cent. F 

.05 : I : : I : 20 1. 

1.05 X 1.05 X 1.05 X 1.05 X 1.05 = I ♦2762815625 
1.2762815625)20.000000000(15.6705 

20 
15.6705 



4.3295 prefent worth of i 1. annuity. 
4.329)173,179(401. annuity* j!nf. 

The operations in annuities, as well as in compound 
intereft, turn out heavy and troublefome ; and on that 
account tables are univerfally ufed. 1 fhall here annex 
three tables of that fort; and to the tables (hall fubjoin 
a brief illuftration of their ufes. And in regard there 
will fometimes be occafion for the promifcuous ufe of 
thefe tables on annuities, and the three former tables on 
compound intereft, the following tables (hall be number- 
ed Table IV. V, VI. ; by which means any table to be 
ufed will be eafily referred to* 

Table IV. fhowsthe amount of i I. annuity, and may 
be conftrudted from Prob. I.; or rather thus : To i h 
the firft year of this table, add the firft year of Table I. 
and the fum is the fecond year of this table; to which 
add the fecond year of Table I. and the fum will be the 
third year of this table, &c. The reafon is obvious. 

Table V. /hews the prefent worth of i I. annuity; and 
may be conftru^led from Prob. II. or more eafily from 
Table III.; thus: The firft year in Table III and V, 
is the fame ; the fum of the firft and fecond years in 
Table III. make the fecond year in Table V.; and the 
fum of the fecond and third years in Table III. make the 
third year in Fable V. &c. 

Table VI. ftiews the annuity which r 1. will purchafe % 
and may be conftru6led from Prob. IIL ; but more rea- 
dily ihus : Divide 1 by the firft year of Table V. and the 
qaot is the firft year of Table VI. Again, divide i by 
the fecond year of Table V. and the quot is the fecond 
year of Table VI. &c. 

TABLE 
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TABLE IV. 
The amount of 1 1. annuity, compound interefl:. 



r. 

I 


2 /<?r r^/2/. 


2^ per cent. 


3 per cent. 


Zh P^^ ^^^^2^- 


T. 0000000 


1,0000000 


1. 0000000 


1. 0000000 


2 


2.0200000 


2.0250000 


2.0300000 


2.0350000 


3 


3.0604000 


3.0756230 


3.0909000 


3.1062250 


4 


4.I216080' 


4.1525156 


4.1836270 


4.2149429 


5 

6 


5.2040402 


5.2563285 


5-3091358 


5.3624659 


6.30812IO 


6-38773^7 


6.4684099 


6.5501522 


7 


7.4342834 


7.5474302 


7.6624622 


7.7794075 


8 


8.5829691 


8.7361159 


8.8923360 


9.0516866 


9 


9.7546284 


9.9545188 


10.1591061 


10.3684958 


10 
II 


10.9497210 


II. 2033818 


11.4638793 


11-7313931 


I2.1687154 


12.4834663 


12.8077957 


13.1419919 


12 


13.4120897 


13-7955530 


[4.1920296 


14.6019616 


13 


14.6803315 


15.1404418 


15.6177904 


16.1130303 


14 


15-97393^1 


16.5189528 


17.0863242 


ly.Sy 6^864. 


15 
16 


17.2934169 


17.9319267 


18.5989139 


19.2956809 


18.6392853 


19.3802248 


20.1568813 


20.9710297 


17 


20.0120719 


20.8647304 


21.7615877 


22.7050158 


18 


2I.4123124 


22.3863487 


23-4144354 


24.4996913 


19 


22.8405586 


23.9460074 


25.1168684 


26.3571805 


20 
21 


24.2973698 


25-544<^57<^ 


26.8703745 


28.2796818 


25.7833172 


27.1832740 


28.6764857 


30.2694707 


22 


27.2989835 


28.8628559 


30.5367803 


32.3289022 


23 


28.8449632 


30.5844273 


32.4528837 


34.4604137 


24 


30.4218625 


32.3490379 


34.4264702 


36.6665282 


25132.0302997 


34-1577^^39 


36.4592643 


38.9498567 
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TABLE IV. 
The amount of 1 1. annuity, compound intereft. 



26 

27 
28 

29 
30 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

41 
42 

43 
44 

45 

46 

47 
48 

49 

50 


2 per cent* 


x\ per cent. 


3 per cent. 


2^ per cent* 


33.6709057 

35-3443238 
37.0512103 

38.7922345 
40.5680792 


36.01 17080 
37.9120007 
39.8598008 
41.8562958 
43.9027032 


38.5530422 
40.7096335 
42.9309225 
45.2188502 
47-5754157 

50.0026782 
52.5027585 
55.0778413 
57.7301765 
60.4620818 


41.3131017 
43.7590602 
46.2906273 
48.9107993 
51.6226773 


42.3794408 
4/^2270296 
46.1 115702 
48.0338016 
49.9944776 


46.0002707 
48.1502775 

50.3540345 
52.6128653 
54.9282074 


54.4294710 
57,3345025 
60.3412101 

^3-4531524 
66.6740127 


51.9943672 

54.0342545 
56.1149396 
58.2372384 
60.4019832 


57.3014126 

59-7339479 
62.2272966 

64.7829791 
67.4025535 


^3-2759443 
66.1742226 

69.1594493 

72.2342327 
75-4012597 


70.0076032 
73-4578693 
77.0288947 
80.7249060 
84.5502778 

88.5095375 
92.6073713 

96.8486293 

101.2383313 

105.7816729 


62.6100228 
64.6822233 
67.1594678 
69.50265H 
71.8927103 


70.0876174 
72.8398078 
75.660.8030 

78-5523231 
81.5161312 


78.6632975 
82.0231964 
85.4838923 
89.0484191 
92.7198614 

96.5014172 
100.3965009 
104.4083960 
108.5406479 
112.7968673 


74.3305^45 
76.8171758 

79-3535193 
81.9405697 

84.5794015 


84.5540344 
87.6678853 
90.8595824 
94.1310729 
97.4843488 


1 10.4840315 
115.3509726 
120.3882566 
125.6018456 
130.997910^ 
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TABLE 



IV. 



The amount of 1 1. annuity, compound intereft. 



r.| 


4 /)^r c^w^. 


4^ per cent. 


5 per cent. 


6 per cent. 


I 


1. 0000000 


■ 1. 0000000 


1. 0000000 


1. 0000000 


2 


2.0400000 


2.0450000 


2.0500000 


2.0600000 


S 


3.1216000 


3.1370250 


3.1525000 


3.1836000 


4 


4.1:464640 


4.2781911 


4.3101250 


4.3746016 


5 


5.4163226 


5.4707097 


5.5256^12 


5.63709^0 


6 


^•6329755 


6.7168917 


6.8019 128 


6.9753187 


7 


7.8982945 


8.0191518 


8.1420084 


8.3938378 


8 


9,2142263 


9.3800136 


9.5491089 


9.8974681 


9 


10.5827953 


10.8021142 


1 1.0265643 


11.49 1 3 162 


io 


12.0061071 


12.2882094 


12.5778925 


13.1807958 


1 1 


13-4863514 


13.8411788 


14.2067871 


14.9716435 


12 


15.0258055 


15,4640318 


.15.9171265 


16.8699420 


13 


16.6268377 


17-1599133 


17.7129828 


18.88213S5 


14 


18.29191 12 1 18.9321094 


19.5986320 , 21.01 C0667 


'S 


20.0235876 I20. 7840543 


21.57856:56 .23.27;07O7 


16 


21.8245311 122.7193367 


23-^574918 25.6725289 


17 


23.6975124 124.74170^9 


25.8403664 128.2128806 


18 


25.6454129 


26.8550837 


28.1323847 


30.9056534 


19 


27.6712294 


29.0635625 


30,5390039 


33-7599925 


20 


29.7780786 31.3714228 


33.0659541 


36.7855920 


21 


31.9692017 133.7831368 


35.7192518 


39.9927275 


22 


34.2479^98 


3^-3033779 


38.5052144 


43-3922911 


23 


36.6178886 


38.9370299 


41-4304751 


46.9958285 


24 


39.0826041 


41.6891963 


44.5015.989 


50.8155782 


25 


41.6459083 !44.5652ioi I47. 7270988 


54:8645 128 
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TABLE IV. 



The amount of 1 1. annuity, compound intereff. 



r. 

26 

27 
28 

29 

■3^ 

31 

32 
33 
34 
35 

.36 

37 
38 

39 
40 

•4t 
42 
43 
44 

<5 

46 

47 
43 

4'V 


4 percent. 


4I per cent. 


5 per cent, 1 


6 per cent. 


44.3117446 
47.0842144 
49.9675830 
52.9662863 

56.0849377 


47.5706446 
50.7113236 

53'9933332 
57.4230332- 
61.0070698 


51-1134538 
54.6691265 
58.4025828 
62.3227119 
66.4388475 


59.1563827 

63-7057657 - 
68.5281116 

73-6397983 
69.0581862 


59.3283352 
62.7014687 
66.2095274 
69.8579085 
73.6522248 


64.7523878 
68.6662452 
72.7562263 
77.0302565 
81.4966180 


70.7607899 
75.2988294 
80.0637708 
85.0669594 
90.3203073 


84.8016774 
90.8897780 

97-3431647 
104.1837546 

I IT. 4347799 


77-5983138 
81.7022464 
85.9703362 
90.4091497 


86.1039658 

91.0413443 
96.1382048 

101.ZJ644240 
107.0303231 


95.8363227 
101.6281388 
107.7095458 
1 14.0950231 
120.7997742 


I 19.1208667 
127.2681187 
135.9042058 
145.0584581 
154.7619656 


99.8265363 
104.8195978 
110.0123817 
115.4128169 
121.0293920 


112.8466876 
118.9247S85 
12502764040 
13 1. 9 1 38422 
138,8499651 


127.8397829 

135.2317511 
142.9933386 
151,1430056 
159.7001559 


165.0476836 

175-9505446' 
187.5075772 
199.7580319 
-212.7435^38 


126.0705677 

132.9453904 
139.2632060 

'45-^337342 
t '.'7, .607 083 6 


146.0982135 
153.6726331 
161. 5879016 

169.8593572 
178.5030282 


168.6851637 
178.1194218 
188.0253929 
198.4266626 
209.3479957 


226.5081246 
241.09861 2 I 
256.5645288 
272.9584006 
290.3359046 
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TABLE V. 



The prefent worth of 1 1. annuity, compound InterefV. 



r. 

I 


2 p^r c^^2^* 


2^ per cent. 


3 per cent* 


3^ per cent. 


0.9803922 


0.9756098 


0.9708738 


0.9661836 


2 


1. 94 1 5609 


1.9274242 


1.9134697 


1.8996943 


s 


2.8838833 


2.8560236 


2.8286114 


2.8016371 


4 


3.8077287 


3.7619742 


3.7170984 


3.6730792 


6 


4.7134595 


4.6458285 


4.5797072 


4.5150524 


5.6014309 


5.5081254 


5.4171914 


5-3285530 


7 


6.4719911 


6.3493906 


6.2302829 


6.1 145439 


8 


7.3254814 


7.1701372 


7.0196922 


^'^n9sss 


9 


8.1622367 


7.9708655 


7.7861089 


7.6076865 


JO 

II 


8.9825850 


8.7520639 


8.5302028 


8.3166053 


9.7868480 


9.5142087 


9.2526241 


9.0015510. 


12 


10*5753412 


10.2577646 


9.9540040 


9-6633343 


^3 


11.3483737 


10.9831839 


10.6349553 


10.3027385 


14 


12.1062487 


11.6909122 


11.2960731 


10.9205203 


ii 

i6 


12.8492635 


12.3813777 


11-9379351 


11.5174109 


13.5777093 


13.0550027 


12.5611020 


12.0941 168 


17 


14.2918719 


13.7121977 


13.1661185 


12.6513206 


£8 


14.9920313 


14.3533636 


13-7535131 


13.1896817 


19 


15.6784620 


14.9788913 


14.3237991 


13-7098374 


20 
21 


16.3514333 


15.5891623 


14.8774748 


14.2124033 


17.0112092 


16.1845486 


15.4150241 


14.6979742 


22 


17.6580482 


16.7654132 


15.9369166 


15.1671248 


23 


18.2922041 


17.3321105 


16.4436084 


15.6204105 


24 


18.9139256 


17.8849858 


16.9355421 


16.0583676 


25 


19-5234565 


18.4243764 


17-453^77 '16.4815146I 
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TABLE 



V. 



The prefent worth of 1 1. annuity, compound intereft. 



2 per cent. ' 2^ per cent. 



20.1210358 
20.7068978 
21.2812724 
21.8443847 
22.3964556 



18:95061 1 1 
19.4640109 
19.9648887 

20-4535499 
; 20,9302926 



3 per cent. I 3^ per cent. 



,8768429 

3270315 
7641082 
1884546 
6004413 



16.8903523 
17.2853645 
17.6670188 
18.0357670 
18.3920454 



25.4888425 

2S-9^9453'4 
26.4406406 
26.9025888 

27-3554792 



22.937701 5 
23*4^^83348 
^3123.9885636 

34 24.49S5917 

35 24.9986193 

36 

37 
3^ 
39 
40 

41 
42 
43 
44 
4_5 
|6 

47 
4B 
^9 
50 



27.7994^'95 
28.2M793<^ 
28.6615623 
29.0799631 

29.4901 ^-^;0 



29.0 V 23 i;:0 
30.28658 ':o 
30.673^ 196 
31.0520780 
31.4236059^ 



21.3954074 20.0004285 

21.8491780 20.3887055 

22.2918809 20.7657918 

22.7237863 21.1318367 

23.1451573 21.4872200 



18.7362758 

19.3902082 
19.7006842 
20.0006612 



23-55'^25ii 21 
23.9573181 I22 
24.3<-o6o3o I 22 
^4^7303444122 
25.1027751 123 



,8322525 
,1672354 
.4924616 
.8082151 
.1147719121-3550723 



I 20.2904938 
Uo. 5705254 
1 20.8410874 

j 2 1. 1 024999 



25.4661220 23. 
25.8206068 23. 

26.1664457 '23- 
26.5038495:24. 
26.8330239 '24. 



27.1 1,^16^)6 24. 
-; 4074826 ^25. 

27-773i537;25' 
28.0713695 '25. 
28.3623117 25. 



4123999 
7013592 
9819021 

2542739 
5187125 



21.5991037 
21.834882S 
22.0626887 
22.2827910 
22.4954503 



775^490 
02^17078 
2667066 
5016569 
7297640 



22.7009183 
22.8994378 
23.0912443 
23.2765645 
23-455<^i79 
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TABLE 



V. 



The prefent worth of 1 1. annuity, compound intereft. 



I 


4 per cent. 


44" per cent. 


5 per cent. 


6 per cent. 


0.9615385 


0.9569378 


0.9523809 


0-9433962 


2 


1.8860947 


1.8726678 


1. 8 594 1 04 


1-8333926 


3 


2.7750910 


2.7489644 


2.7232480 


2.6730119 


4 


3.6298952 


3-5875257 


3.54595O5- 


3.4651056 


5 
6 


4.4518223 


4.3899767 


4.3294767 


4.2123638 


5.2421369 


5.1578725 


5.0756921 


4.9173244 


7 


6.6020547 


5.8927009 


5-7863734 


5.5823815 


8 


6.7327448 


6.5958861 


6.4632128 


6.2097939 


9 


7-4353314 


7.2687905 


7.1078217 


6.8016923 


10 
II 


8.1 108955 


7.9127182 


7.7217349 


7.3600871 


8.7604763 8.5289169 


8.3064142 


7.8868747- 


12 


9-3850733 


9.1185808 


8.8632516 


8.3838440 


13 


9.9856473 


9I6828524 


9-3935730 


8.8526831 


14 


10.5631223 


10.2228253 


9.8986409 


9.2949840 


IS 
16 


I1.1183868 


10.7395457 


10.3796580 


9.7122491 


r 1.6522949 


I1.2340151 


10.8377695 


10.105,8953- 


17 


12.1656680 


11.7071914 


1 1.2740662 


10.4772597 


18 


12.6592961 


12.1599918 


11.6895S69 


10.8276035 


19 


13-1339385 


12.5932936 


12.0853208 


11.1581165 


20 
21 


13-5903253 


13.0079365 


12.4622103 


1 1. 46992 1 3 


14.0291589 


13-4047239 


12.8211527 


11.7640767 


22 


14.4511142 


13.7844248 


13.1630026 


12.0415818 


23 


14.8568405 


14.1477749 


13-4885739 


12.3033790 


24 


15.2469619 


14.4954784 


13.7986418 


12.5503576 


25 15.6220787 ! 14.8282089 


J 4.0939445 


12.7833562 
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TABLE V. 
The prefent worth of 1 1, annuity, compound intcreft. 



r. 


4 /)^r ^^w^. 1 4^ /)^r c^/^^. 


5 per cent, 


6 per cent. 


15.9827678 1 15.1466115 


14-3751853 


13.0031663 


27 


16.3295844 


15.4513028 


14.6430336 


13.2105342 


28 


16.6630618 


15-7428735 


14.8981272 


13.4061644 


29 


16.9837132 


16.0218885 


15-1410735 


13.5907211 


30 
31 


17.2920318 


16.2888885 


15-3724510 


13.7648312 


17.5884921 


16.5443909 


15.5928104 


13.9290861 


32 


17.8735500 


16.7888909 


15.8026766 


14.0840435 


33 


18.1476441 


17.0228621 


16.0025491 


14.2302297 


34 


18.41 1 1962 


17.2467580 


16.1929.039 


14.3681412 


35 
36 


18.66461 16 


17.4610124 


16.3741942 


14.4982465 


18.9082803 


17.6660406 


16.5468516 


14.6209872' 


37 


19.1425771 


17.8622398 


16.7112872 


14.7367804 


?.^ 


19.3678625 


18.0499902 


16.8678926 


14.8460192 


39 


19.5844831 


18.2296557 


17.0170406 


14.9490747 


40 
41 


19.7927721 


18.4015844 


17.1590862 


15.0462969 


19.9930500 


18.5661095 


17.294367^ 


15.1380160 


42 


20.1856250 


18-7235498 


17.4232074 


15-2245434 


43 


20.3707931 


18.8742103 


17.5459118 


J5. 3061730 


44 


20.5488395 


19.0183831 


17.6627732 


15.3831821 


45 
46 


20.7200378 


19-15^3474 


17.7740697 


15-4558321 


20.8846517 


19.2883707 


17.8800663 


i5-5243<^99 


47 


21.0429342 


19.4147088 


17.9610155 


15.5890282 


48 


21.1951289 


19.5356066 


18.0771576 


15.6500266 


49 


21.3414700 


19.6512981 


18.1687215 


'5-7075723 


50 21.4821826I 


19.7620078 


18.2559253 15.7618610! 
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TABLE 



VI. 



The annuity which 1 1. will purchafe, compound intereft. 



r. 

I 


2 percent. 


2^ per cent. 


3 per cento 


3i Percent. 


1.0200000 


1.0250000 


1.0300000 


1.0350000 


2 


•515049s 


.5188272 


.5226108 


.5264005 


3 


.3467547 


•350'372 


►3535304 


•3569342 


4 


.2626238 


.2658179 


.2690271 


.272251 1 


6 


. 2121584 


.2152469 


.2183546 


.2214814 


.1785258 


^ .1815499 


.1845975 


.1876682 


7 


.1545120 


•1574954 


.1605064 


•1635445 


8 


.1365098 


.1394674 


.1424564 


.1454767 


9 


.1225154 


.1254569 


•1284339 


.1314460 


TO 
I I 


.1 11326c: 


.1142588 


.1172305 


.1202414 


.1021779 


.1051060 


.1080775 


.1 1 10920 


12 


.094559^^^ 


.0974871 


.T004621 


.1034840 


^3 


.0881183 


.0910483 


.0940295 


.0970616 


M 


.0826020 


•0355365 


,0885263 


.0935707 


16 


.0778255 


.0807665 


.0837666 


.0868251 


.0736501 


.0765990 


.0796109 


.0826848 


17 


.0699698 


.0729278 


•07595^-5 


.0790431 


18 


.0667021 


.0696701 


.0727087 


.0758168 


'9 


.0637818 


.0667606 


.0698139 


.0729403 


20 
21 


.061 1567 


.0641471 


.0672157 


.0703610 


.0587847 


.0617873 


.0648718 


.0680366 


22 


.0566314 


.0596466 


.0627474 


.0659321 


23 


.0546681 


.0576964 


.0608139 


.0640188 


24 


.052851 1 


.0559128 


.0590474 


.0622728 


^5 


.0512204 


.0542759 


.0574279 


.0606740 
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Parrt Iir^ 



TABLE 



VI. 



The annmty which 1 1, will purchafe, compound intereft: 



.0496992 
.0482931 
.0469897 

.0457784 
.0446499 



.0435964 
.0426106 
.0416865 
.0408187 
.0400022 



T, 2 percent. 
26 

28 
^-9 

3' 

^^ 

35 

3<^ 

37 
38 

^9 

40 

4» 
4^ 
4.^ 
44 
45 

46 

47 
48 

49 
50 



•03v^3^9 
.0385068 
.0378206 
.0371711 
•-365558 



.03.9719 

•0354173 
.0348899 
.0343879 

.03:?90g6 



.0334534 
.0330179 

.0326018 
.0322040 
.0318032 



2^ per r. 



.0527688 
.0513769 
.'0500879 
.048891 3 

,0477776 



.0467490 
.045768 s 
.0448591 
.0440068 
.0432056 



.0424516 
,0417409 
.04) 0701 
.0404362 
.0398362 

.0392679 
.0387288 
.0382169 

•0377304 
.0:^72675 



3 per cent. 



.0368268 
.0364007 
.0360060 
•0356235 
1 .0352581 



•0559383 
.0545642 

•053293^ 
.0521147 
.0510193 



.0499989 
.04904O6 
,0481561 

.0473220 
.0465^93 



.0458038 
.0451 1 16 

>0444593 
.0438439 
.0432624 



.0427124 
.0421917 
.0416981 
,0412299 

.0407852 



00403625 
.0399605 
,0395778 
.03921 .j I 
.0388655 



3h.per c. 



.0592054 
.0578524 
,0566027 
.0554454 

•0,543713 



•05337M 
.0524415 
.0515724 
.0507597 
.0499984 



.0492842 
,0486133 
.0479821 
.0473878 
.0468273 



.0462982 
.0457983 

•0453^54 
,044b'777 

.0444534 



.044051 1 
,0436692 
.04^3065 
,0429617 
^0426337 
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TABLE 



VI. 



The annuity which 1 1. will purchafe, compound intereft. 



r. 


4/)^r c. 


A^per c. 


5 per c. 


6 per c\ 


I 


1.0400000 


1.0450000 


1 .0500000 


1 .0600000 


2 


.5301961 


•S33997<^ 


.5378049 


•5454369 


3 


•3^^03485 


•3637734 


.3672086 


.3741098 


4 


.275490* 


'2787437 


,2820118 


.2885915 


_5 
6 


.2246271 


.2277916 


.23og748 


•2373964 


.1907619 


.1938784 


.1970157 


.2033626 


7 


.166609C; 


.1097015 


.1728198 


•^79^350 


8 


.1485279 


.1516097 


.1547218 


.1O10359 


9 


•1344930 


•^^75745 


.1406901 


.1470222 


lO 

I 1 


,12 3 2. 909 


.1263788 


.1295046 


.1358680 


.1141490 


.1172482 


..203890 


.1207929 


12 


.1065522 


.1096662 


.1128254 


.1192770 


*3 


.1001437 


.1032754 


,1064558 


.1 129601 


M 


.0946690 


.0978203 


41010240 


.1275849 


16 


.089941 1 


.0931 138 


.0963423 


.1029628 


.0858200 


.0890154 


.0922699 


.09^9521 


I? 


.0821985 


.0854176 


.0886991 


.0954448 


i8 


•07^9933 


.0822369 


.0855462 


.0923565 


»9 


.0761386 


.0794073 


.0827450 


.0896209 


20 
21 


.0735818 


.0768761 


,0802426 


.087184(5 


.0712801 


.0740006 


.0779961 


.08^0046 


22 


.0691988 


.0725457 


.0759705 


.0830456 


23 


.0673091 


.0706825 


.074i36{:; 


.0812785 


24 


.o6ss^<^^ 


.0689870 


.0724709 


.0796790 


25 


.0640 1 2 1 


.0674390 


.0709525 


.0782267 



Vol. m. 
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Part III. 



TABLE 



VI. 



The annuity which 1 1. will purchafe, compound interefti 



20 


4 /)^r r. 


4i per c. 5 per c. 


6 per c. 


.0625674 


.0660214 


.0695043 


.0769044 


27 


.0612385 


.0647195 


.0682919 


.0756972 


28 


.0600130 


.0635208 


.0671225 


.0745926 


29 


.0588799 


.0624146 


.0660455 


^^liS19^ 


30 

3^ 


.0578301 


.061 391 5 


.0650514 


.07 2 6a 89 


.0568554 


.0604435 


.0641 321 


.0717522 


3^ 


.0559486 


.0595032 


.0632804 


.0710023 


33 


.0551036 


.0587445 


.0624900 


.0702729 


34 


.0543148 


.0579819 


.0017554 


.0695984 


35 
36 


•05^5773 


.0572705 


.C61C717 


.0689739 


.0528869 


.0566058 


..604345 


0683948 


37 


.0522396 


.055984c 


.: 598398 


.0678574 


3« 


.0516319 


.0554017 


.0502842 


.0673581 


39 


.0510608 


.0548557 


.0^87640 


.0608938 


40 
41 


.0505235 


-54343' 


.'5.S2782 


.066491 5 


.0500 1 74 


.053801^ 


..578223 


.0000589 


42 


.0495402 


.0534087 


•'.^73947 


.0656834 


43 


.0490899 


.0529824 


.0569933 


•0653331 


44 


.0486645 


.0525807 


.0506163 


.0650061 


45 
46 


.048 2625 


,0522020 


.0562617 


.0647005 


.0478821 


.0518447 


.0559282 


.0644149 


47 


.0475219 


.0515073 


.055O142 


.0641477 


48 


.0471807 


.0511886 


.055^184 


.06^8977 


491.0468571 


.0508872 


•0550397 


.0636636 


50 '.0.:)65502 


.0506021 


.0547767 '.06344431 
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The life of Table IV. 

I. Annuityi rate, and time, given, to find the a- 
mounr. 

MuUiply the amount of i 1. annuity, for the rate and 
time given, by the given annuity, and the produdl is the 
amount fought. 

Ex. What will an annuity of 85 1. 10 s. amount to in 
ao years, at 5 per cent, compound intereft ? 

33.0659541 amount of i 1. annuity. 
85.5 



1653297705 
1653297705 
2645276328 



2827.13907555 amount fought. 

%. Annuity, time, and amount, given, to find the 
rate. 

Divide the amount by the annuity, and the quot will 
be the amount of i 1.; which find in the table even with, 
the given time, and on the head you have the rate. 

Ex. At what rate per cent, will 85.5 amount to 
2827.13907555? 

85.5) 2827.13907^,-5 

33.0659541 under 5 per cent, 

3. Annuity, rate, and amount, given, to find the 
time. 

Divide the amount by the annuity, and the quot will 
be the amount of i 1. ; which find under the given rate, 
and on the iidt you have the time. 

Ex. In what time will an annuity of 85.5 1. amount to 
2827.13907555 1. at 5 per cent.? 

85.5 )2827.139 07555 

33.0659541 oppofite to 20 years, 

K k 2^ 4. Amount 
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4. Amount, rate, and time, given, to find the an- 
nuity. 

Divide the given amount by the amount of i 1. for the 
raie and time given, and the quot Is the annuity. 

Ex. What annuity will amount to 2827.13907555 L 
in 20 years, at 5 per cent, f 



o 



3.0659541)2827.13907555 



83.5 annuity. 



ne u/e of Table V. 

1. Annuity, rate, and time, given, to find the prd- 
fcnt worth. 

l^.ultiply the prefent worth of i 1. annuity for the rate 
and time given, by the given annuity, and the product 
is the preient worth fought. 

Ex, What is the preient worth of an annuity of 100 !• 
to continue J 5 years, difcounting at 5 per cent, com- 
pound interefl I 

L. s. d. 
10.3796580x1001=1037.9658 = 1037 19 3|. Anf. 

2i Annuity, timCj and prefent worth, given, to find 
the rate. 

Divide the prefent worth by the annuity, and the quot 
is the prefent worth of 1 1. annuity; which find oppofitc 
to tlie time, and on the head you have the rate. 

Ex, The prefent worth of an aimuity of 100 1. to 
continue 15 years, is 1037.9658 I. : At what raie is in- 
terefl: computed ? 

ico)io_^7.9658(io.379658 found under ^percent. 

3. Annuity, rate, and preient worth, given, to find 
the time. 

Divide the prefent woi'th by the annuity, and the quot 
is the prefent worth of 1 i. annuity; which find under 
the given rate, and you have the time on the fide. 

Ex, The pre(en£ worth of an annuity of 100 1. dif- 
counting 
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counting at 5 per cenU is 1037.9658 1.: How many 
years will the annuity continue ? 

100)1037.9658(10.379658 found oppofite to 15 years. 

4. Prefent worth, rate, and time, given, to find the 
annuity. 

Divide the given prefent worth by the tabular num- 
ber anfwering to the rate and time, and the quot is the 
annuity. 

Ex, What annuity, to continue 15 years, will 
1037 9658 I. purchafe, computing compound intereft ai 
5 per cent, ? 

10.379658)1037.965800(100 1. annuity. 

The vfe of Table VI. 

Price, or prefent worth, rate, and time, given, to 
find the annuity. 

Multiply the price by the tabular number anfwering 
to the rate and time, and the produdl is the annuity 
fought. 

Ex. What annuity, to continue 15 years, will 
1037.9658 I. purchafe, reckoning at 5 />tfr r^;2f. com* 
pound intereft ? 

1037.9658 X .0963423 = 100 1. annuity. 

Having thus ftiown the ufc of each table feparately, or 
by itfelf, I fhall now fubjoin a few practical queftions ; 
in folving feveral of which the promifcuous ufe oif the 
tables will be neceflary. 

tiuejl, I. A pays 2000 I. for an annuity of 100 1. to 
continue 50 years ; B puts 2000 I. out at intereft : 
Which of them will amount to the greateft fum at the 
end of the 50 year$, at the rate of 4^ per cent, com- 
pound iotereft ? 

B, 
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By Table L the amount of 2000 1. for I o ^ 

50 years, at 4^ per cent, is, 3 5* 7 4 

By Table IV, the amount of 100 1. an- ? « « 

/ . r 1 . 1 . i I 78 CO. -20282 

nuuy, tor that time and rate, is, J .J ^ -^ 

B's amount exceeds that of A by 214.96958 

By Table III. the prefent worth of 214.96958L is 
131. 15 s. I if d. difcounting for 50 years at 4^ per 
tent. ; and fo much was B's cafe better than that of A# 

^lefi, 2. A owes B 600 1. to be paid in 12 years, viz. 
100 1. at the end of every 2 years ; but agrees with B to 
pay him the whole in 6 years, by equal yearly payments, 
reckoning compound intereft at 6 per cent. : What muft 
the annual payment be ? 

By Table III. find the prefent worths of the 6 pay- 
ments that were to be made in 12 years, and their fum 
will be 406.98272 I. 

By Table Vt. find what annuity for fix years the faid* 
fum will purchafe, viz. 406,98272 X .2033626 = 
82.765 !. the annual payment. 

Quefl. 3. Which is moft: advantageous, a term of 15 
years in an eftate of 500 !. per annum or the reverfion 
of the fame eftate for ever, after the expiration of the 
faid I 5 years, reckoning compound intereft at 5 per 
cent. P 

An eftate of 500 I. per annum for ever, or,^ j 

as it is ufually expreffed, in fee-fimple, at f 

• t / 1 i' • n. > 1 0000 

5 per cent, is worth a lum whole intereft C 

is 500 I. yearly, viz. J 

By Table V. the prelent worth of the fame"] 

eftate, for a term of 15 years, at ^ per > 5189.829 

cent, is, J — 

And fo the reverfion is worth 4810.171 

From the value of the term, viz. - 5189.829 

Subtract the value oi the reverfion, - 48 jo. 171 

The term is better than the reverfion by 319*^S^ 

Queji. 
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^eft, 4. A has a term of 7 years in an leftate of 100 1. 
fer annum ; B has a term of 14 years in the fame eftatc 
in leverfion, after the expiration of the 7 years ; and G 
has a tuiiher term of 21 years in reverfion, after A and 
B: Required the prelent woiths of the feveral terms, 
difcounring at 4J per cent, compound interefl. 

By Table V. find the prefent worth of the yearly rent 
or annuity, for 42 years tor 21 years, for 7 years; fub-» 
tra6l thele prefenr wonhs from each other, and; the re* 
mainders are the anfwers> as under, 

L. s. d. 

42 years, 18. 7235:498x 100=1872. 35498=1872 7 i 
21 years, 13.4047239x100= 1340.47239=1340 9 5I 
7 years, 5.8927009x100= 589.27001/= 589 5 4^ 

L. s. d. L. s. d. 

1340 9 St 1B72 7 r 

5^9 5 4j '340 9 Sl 

?:>» 4 04 53^ 17 7| 

B's term. C's term. 

^lejl, 5. A perfon having 9 years to run, in a leafe 
for 49 years, of an eftate of 80 I. per anmim, would 
know what fum he ought to pay prefeniiy, in order to 
have the leafe renewed or completed, by having 40 
years added thereto, reckoning at 6 percent, compound 
intereft ? 

By Table V. the prefent worth of 1 1. an- 7 

nuiry, ?.i 6 per cent, for 49 years, is 3' 5-7^75723 
By the fame table, the value of 1 I. an- J ^ p 

nuicy, at 6 per cent, for 9 years, is J 0-80 16923 
Their difference is 8.9058800 

Which multiplied by 80 



L. 


s. 


d. 


589 

■ A's 


5 4| 
term. 



Gives for anfwer, 712.4704 

Qj^fejl. 6. A farmer gets a leafe of 21 years renewed, 
for a fine or grafTum of 400 1, and it is put in his option, 

cither 
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cither to pay the fine prefently, or to pay yearly an ad- 
ditional rent equivalent thereto : Required the additio,«^ 
nal rent, reckoning compound intereft at 5 per cent* 
By Tab. VI. the annuity for 21 years that ? ^ 

I 1. will purchafc, at 5 per cent, is J •^7799 ^ 

Which multiplied by 400 

Gives the additional rent 31.1984400 

Qiiejl, 7. What annuity, to continue 19 years, and to 
commtnce prefently, may be purchafed by a bill of 2000 I. 
payable j years hence, reckoning at 6 per cent, con^- 
pound intereft ? 

By Table III. the prefent worth of 2000 1. ? ^ * o/r 
due 3 years hence, at per cent, is ) ty d 

By Table VI. the annuity which"] 

1679.2386 1. will purchafe for 19 > 150.494874 
years, 'Sii 6.per cent^\% - J 

Qveft. 8. What annuity would be fufficient to pay off 
a debt of 120 millions, in the fpace of 30 years, at 4 
per cent, compound intereft ? 

By Table VI. the annuity for 30 years 1 qc'tSqoi 
that I I, will purchafe, at /^ per cent, is 3 ' 57 i 

Which multiply by the debt 120000000 

The produdl is the annuity fought, viz. L. 693961:^ 
From which fubiraft the yearly intereft of ? o ^ 

Ml- . / ' I 4OOOOOO 

120 millions, at 4 per cent, viz;. 3 

The remainder, if we fuppofe the 120-1 

millions to be the national debt, will be / j^ . 

a finking fund fufficient to clear the T * ^^ 
whole in 30 years. - - J 

From the above example, appears the conveniency, 

or rather the neceffity, of continuing the decimals in the 

tables to feven places at leaft. 

^leji. 9. For a certain leafe, to continue 7 years, A 
offers 650 1. fine, and 200 \* per annum) B offers 150!. 
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fine, and 300 1. per amtiim*, and C offers 1800I. fine, 
without any yearly rent : Which of thefe three offers is' 
the befl:, reckoning at 5 per cent, compound intereft ? 

By Table V. the prefent worth of 200 1» 1 ^ 1- ^^ /co 
per annum for 7 years, at 5 per c, is 3 ^'' '^ 
To which add the fine 650 

Value of A's offer 1807.27468 

By Table V. the prefent worth of 300 1. } 

■^ r ' fi7^C.Qi202 

per annum ror 7 years, at 5 per c is 3 / ^ j ^ 

To which add the fine 1 50 

Value of B's offer 1885.91202 
C's offer is 1 800 

By which it appears that B's offer is the befl: ; and 
that, neglediing the decimal, he offers 78 1. more than 
Af and ^^ 1. more than C. 

Queji. 10. A leafe of an efi:ate, to continue 14 years, 
is offered for 250 1. fine, and 44 I. yearly rent ; but the 
tenant wants to reduce the rent to 20 I. per annum : 
What ought the fine to be, reckoning compound inte-» 
reft at 6 per cent. P 

The difference between 44 and 20, the two rents, is 
24 1. 

By Table V. the prefent worth of 24 1. 7 * ^^^ ^_ 
^r ^ . ^ . ^ > 223.07061 60 

lor 14 years, at 6 per cent, is ^ o ly 

To which add the firft fine 250 

The fine fought 473.0796160 

II. Annuities for ever ^ or freehold ejlates. 

In freehold eftates, commonly called annuities in fee- 
ftmple, the things chiefly to be confidered are, 1. The 
annuity or yearly rent. 2. The price or prefent worth. 
3. The rate of intereft. The queftions that ufually oc- 
cur on this head will fall under one or other of the fol- 
lowing problems. 

Vol. III. L 1 Prob. 
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Pro^. I, Annuity and rate of intereft given, to find 

the price. 

As the rate of i 1. to i 1. fo the rent to the price. 
Ex, The yearly rent of a fmall eftate is 40 1. : What 

is it worth in ready money, computing intereft at 3^ 

fer cent, ? 

As .035 : I :: 40 : 1x42.857142 = 1 142 17 1^ 

Prob. 2. Price and rate of intereft given, to find the 
rent or annuity. 

As I L to its rate, fo the price to the rent. 

Ex, A gendeman purchafes an eftate for 4000 1. and 
has 4^ per cent, for his money : Required the rent. 

As I : .045 :: 4000 : 180 1. rent fought. 

Prob, 3. Price and rent given, to find the rate of in- 
tereftar 

As the price to the rent, fo i to the rate. 

Ex, An eftate of 180 1. yearly rent is bought for 
4000 I, : What rate of intereft has the purchafer for his 
^money ? 

As 4000 : 180 :: t : .045 rate foughto 

Prob. 4, The rate of intereft given, to find how ma- 
ny years purchafe an eftate is worth. 

Divide I by the rate, and the quot is the number of 
years purchafe the eftate is worth. 

Ex, A gentleman is willing to purchafe an eftate, 
provided he can have 2^ per cent, for his money : How 
many years purchafe may he offer ? 

.025)1.000(40 years purchafe. /^Jif, 

Prob, 5. The number of years purchafe at which an 
eftate is bought or fold, given, to find the rate of in- 
tereft. 

Divide 
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Divide i by the number of years purchafe, and the 
quot is the rate of intereft. 

Ex, A gentleman gives 40 y^ars purchafe for an e- 
ftate s What intereft has he for his money ? 

4o)i.ooo(.o2 5 rate fought. 

The computations hitherto are all performed by a 
fingle divifion or muhiplicacion, and the learner will 
fcarcely perceive that the operations are condu(fi:ed by 
the rules of compound intereft ; but when a reverlion 
occurs, there will be occafion for the tables, as follows. 

Prob. 6. The rate of intereft, and the rent of a free- 
hold eftate in reverfion, given, to find the prefent worth 
or value of the reverfion. 

By Prob. i. find the price or prefent worth of the e- 
ftate, as if pofTcflion was to commence prefently ; and 
then, by Table V. find the prefent value of the given 
annuity, or rent, for the years prior to the commence- 
ment, fubtradl this value from the former value, and 
the remainder is the value of the reverfion,. 

Ex. A has the pofl^eflion of an eftate of 130 1. per an- 
num^ to continue 20 years; B has the reverfion of the 
fame eftate from that time for ever : What is the value 
of the eftate, what the value of the 20 years poficfilon, 
and what the value of the reverfion, reckoning com- 
pound intereft at 6 per cent. ? 

By Prob. I. .06)130.00(2166.^^666 value of the eftate. 

By Table V. 14^1.0896 value of the poflxfiion. 

675.5770 value of the reverfion. 

Proh* 7. The price or value of a reverfion, the time 
prior to the commencement, and rate of intereft, given, 
to find the annuity or rent. 

By Table I. find the amount of the price of the re- 
verfion for the years prior to the commencement ; and 
L 1 % then, 
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then, pyProb. 2. find the annuity which that amount 
will purchafe. 

Ex. The reverfion of a freehold-eftate, to commence 
20 years hence, is bought for 675.577 I. compound in- 
tereft being allowed at 6 per cent. : Required the annuity 
or rent. 

ByTablel. theamountof 675.577I. ) .^^ 
for 20 years, at 6 per cent, is 3 *' 

By Prob. 2. 2166.^ x .06 = 130.0 rent fougtit 

III. hife Annuities. 

The value of annuities for life is determined from ob- 
feryations made on the bills of mortality. Dr Halley, 
Mr Simpfon, and Monf. de Moivre, are gentlemen of 
diftinguifhed merit in calculations of this kind. 

Dr Halley had reconrfe to the bills of mortality at 
Breflaw, the capital of Silefia, as a proper ftandard for 
the other parts of Europe, being a place pretty central, 
at a diftance froi-n the lea, and not much crouded with 
traiHckers or foreigners. He pi^che^ upon 1000 perfons 
all born in one year, and obferves how many of ihefe 
were alive every year, from their birth to the extindlion 
of the lall, and confequently how many died each year, 
as in the foliowing table. 
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Dr Halley^s table on the bills of mortality at Breflaw. 



. Per/. 


A. 


Per/. 

liv. 


J. 


Per/, 
liv. 


J. 


Per/.- 

liv. 


I 1000 


24 


573' 


47 


377 


70 


142 


2 


8sSi 


25 


567, 


48 


367 


71 


131 


3 


7981 


26 


560' 


49 


357 


72 


120 


4 


760 1 


27 


553 i 


50 


346 


73 


109 


5 


732 1 


28 


546 


51 


335 


74 


98 


6 


710I 


29 


539 


52 


324 


75 


88 


7 


692; 


30 


531 


53 


313 


76 


78 


8 


680 i 


31 


523 


54 


302 


77 


68 


9 


670 


32 


515 


55 


292 


78 


58 


10 


661 


33 


507 


56 


282 


79 


49 


II 


653 


34 


499 


57 


272 


80 


41 


12 


646 


35 


490 


58 


262 


81 


31 


13 


640 


36 


481 


59 


252 


82 


zi 


14 


634 


37 


472 


60 


242 


83 


23 


IS 


628 


38 


463 


61 


232: 


84 


20 


16 


622 


39 


454 


62 


222: 


85 


15 


17 


616 


40 


445 


63 


2X2 


86 


II 


18 


610 


41 


436 


64 


202 


87 


8 


19 


604 


42 


427 


65 


192 


88 


5 


20 


598 


43 


417 


66 


182 


89 


3 


21 


592 


44 


407 


67 


172 


90 


I 


22 


586 \4S 


397 


68 


162 


91 





23 


579'. 46 


387 


69 


152 







The above table is well adapted to Europe in general ; 
but in the city of London, there is obferved to be a 
greater difparity in the births and burials than in any o- 
ther place, owing probably to the vaft refort of people 
thither, in the way of commerce, from all parts of the 
known world. Mr Simpfon, therefore, in order to 
have a table particularly fuited to this populous city, 
pitches upon 1280 perfons, all born the fame year, and 

records 
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records the number remaining alive each year, tilj none 
were in life; as in the following table. 

Mr Simpfon's table on the bills of mortality at London, 



° ; liv. 


■i. 
24 


liv. 
434 


A. 
48 


Perf. 

liv. 

220 


A. 
72 


Perf 
Itv. 

59 


;i28o 


I 


870 


25 


426 


49 


212 


73 


54 


2 


700 


26 


418 


50 


; 204 


74 


49 


3 


635 


27 


410 


51 


1 196 


75 


45 


4 


600 


28 


402 


52 


1 188 


76 


41 


5 


580 


29 


394 


53 


' 180 


77 


38 


6 


564 


30 


385 


54 


1721 


78 


35 


7 


551 


31 


376 


SS 


165 


79 


32 


8 


541 


32 


367 


56 


158 


80 


29 


9 


532 


33 


358 


57 


1 151 


81 


26 


10 


5^4; 


34 


349 


58 


144 


82 


23 


II 


517 


35 


340 


59 


137 


83 


20 


12 


510 


36 


331 


60 


130 


84 


17 


^13 


504 


37 


322 


61 


123 


85 


14 


14 


498 


38 


313 


62 


117 


86 


12 


15 


492 


i9 


304 


63 


III 


87 


10 


16 


486 


40 


294 


64 


105 


88 


8 


17 


480 


41 


2S4 


65 


99 


89 


6 


18 


474 


42 


274 


66 


93 


90 


5 


19 


468 


43 


264 


67 


87 


91 


4 


20 


462 


44 


^S'i 


68 


81 


92 


3 


21 


455 


45 


246 


69 


75 


93 


2 


22 


448 


46 


237 


70 


69 


94 


I 


23 ^411 


47 


228' 


71 


64 


95 


o| 



It may not be improper in this place to obferve, thae 
however perfect tables of this fort may be in themfelves, 
and however well adapted to any particular climate, yet 
the concluiions deduced from them muft always be un- 
certain, being nothing more than probabilities, or con- 
jectures drawn from the ufual period of human life. 
And the modifh pradicc of buying and felling annuities 

on 
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on lives, by rules founded on fuch principles, may be 
juftly confidered as a fort of lottery or chance-work, in 
which the parries concerned muO: often be deceived. But 
as eftimates and computations of this kind are now be- 
come fafhionable, I Ihall here give fome brief acccmnt 
of fuch as appear moft material. 

From the above tables, the probability of the conti- 
nuance or cxtindliion of human life is efdmated as fol- 
lows. 

1. The probability that a pcrfon of a given age fhali 
live a certain number of years, is meafured by the pro- 
portion which the number of perfons living at the pro- 
pofed age has to the difference between the faid number 
and the number of perfons living at the given age. 

Thus, if it be demanded, what chance a perfon of 40 
years has to live 7 years longer ? from 445, the num- 
ber of perfons living at 40 years of age in Dr Halley*3 
table» fubtradt 377, the number of perfons living at 47 
years of age, and the remainder, 68, is the number of 
perfons that died during rhefe 7 years ; and the proba- 
bility or chance that the perfon in the queftion fliall live 
thefe 7 yeais is as 377 to 68, or nearly as 5-I to i. But 
by Mr Simpfon's table, the chance is Ibmeihing lefs than 
that of 4 to I . 

2. If the year to which a perfon of a given age has 
an equal chance of arriving before he dies, be required, 
it may be found thus : Find half the number of pei fons 
living at the given age in the tables, and in the column 
of age you have the year required. 

Thus, if the queflion be put with refpedl to a perfon 
of 30 years of age, (he number of that age in Dr Hal- 
ley's table is 531, the half whereof is 265, which is 
found in the table between 57 and 58 years ; fo that a 
perfon of 30 years has an equal chance of living between 
27 and 28 years longer. 

3. By the tables, the premium of Infurance upon lives 
may in fome meafure be regulated. 

Thus, the chance that a perfon of 25 years has to 
live another year, is, by Dr Halley's table, as 80 to i ; 
but the chance that a perfon of 50 years has Jo live a 

year 
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year longer is only 30 to i. And, confequently, the 
premium for infuring the former ought to be the pre- 
mium for infuring the latter for one year, as 30 to 80, 
or as 3 to 8. 

4. By the tables may be computed the value of an an- 
nuity for life. 

Thus, if it be required to find the value of an annuity 
of I 1. for the life of a perfon of 30 years of age, inte- 
reH 5 per cent, by Table V. An /Inmdties certaiuy find 
the value of 1 I. annuity for i year, at 5 per cent, viz. 
.952. Now, it is obvious, that this .952 would be the 
true value of the firft year's annuiry, provided the pur- 
chafer was fure of receiving payment : but the perfon 
may die ; and therefore this value muft be lefTened in 
proportion to the rifk, by the following analogy from 
i)r Halley's table, viz. as 531 to 523, fo .952 to .9375, 
the true value of the firft year's annuity. In like man- 
ner may the value of the fecond year's annuity be found : 
for, by Table V. the value of \ h annuity for 2 years^ 
at 5 per cent, is 1.8594; from which deduce the value 
of I year's annuity, viz. .9523, and there remains for 
the feparate value of the fecond year's annuity .9071. 
Then, from the table, fay, As 531 to 515, fo .9071 to 
.S797, the true value of the fecond year's annuity. 
And by proceeding in this manner, the feparate value of 
every year's annuity, to the utmoft extent of life, may 
be found \ the fum of all which will be the value of the 
annuity fought. 

But the above method being tedious, and therefore 
unfit for pradlice, I fhall here lay down another method, 
much fhorter and eafier, and fnall deliver what feems 
necefl^ary to be faid on life-annuities in the way of pro- 
blems. Previous to which, it will be proper to obferve, 
that in calculations of this kind, the age of ^6 years is 
efteemed the utmoft extent or limit of life ; and the dif- 
ference between the given age and 86 is called the com- 
plement of life. 
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P R O B. I. 

To find the value of an annuity of 1 1. for the life of 
a fingle perfon of any given age. 

Monf. de Moiyre, by obferving the decreafe of the 
probabilities of life, as exhibited in the table, compofed 
an algebraic theorem or canon, for computing the value 
of an annuity for life ; which canon 1 fhail here lay down 
ty way of 

RULE. 

Find the complement of life ; and, by Table V. in 
j^tinuities Certain, find the value of i 1 annuity for the 
years denoted by the faid complement ; multiply this 
value by the amount of i 1. for a year, and divide the 
product by the complement of life ; then fubtradt the 
quot from i ; divide the remainder by the iniereft of 
i 1. for a year ; and this laft quot will be the value of 
the annuity fought; or, in other words, the number of 
years purchafe the annuity is worth, 

Ex. What is the value of an annuity of 1 1, for an agp 
pf 50 years, iptereft at 5 per cent, f 

50 age givei^. 

36 complement of lifeo 

J3y Table V. the value is 16.5468 
Amount of 1 1. for a year, 1.05 

827340 
165468 

Complement of life, 36)17. 374i4o(. 482^15 

From unity, viz. i .000000 
Subtradt .482615 

Jntereft of 1 1. .o5).5i7385(io.3477 value fought. 

By the preceding problem is conftrufted the following 
table. 
ToL. IIL Mm The 
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The value of 1 1. annuity for a fingle life. 



Age. 


2perc> 


3iperc, 


4 per c. 


4kP'rc., 


Sperc. 


6perc, 


9 =: 10 


19..87 


18.27 


16.88 


1S.6J 


14.60 


12.80 


8=11 


19.74 


18.16 


16.79 


15-59 


14.53 


12.75 


7= 12 


19.60 


18.05 


16.64 


15.51 


14.47 


12.70 


13 


19.47 


17.94 


16.60 


15-43 


14.41 


12.65 


6=14 


19-33 


17.82 


16.50 


15-35 


14.34 


12.60 


15 


19.19 


17.71 


16.41 
16.31 


15.27 


14.27 


12-55 


16 


19.05 


17-59.- 


15.19 


14.20 


12.50 


5 = 17 


18.90 


17.46 


16.21 


15.10 


14.12 


12.45 


18 


18.76 


^7-33 


16.10 


15.01 


14.05 


12.40 


19 


18.61 


17.21 


15.99 


14.92 


13-97 


13-35 


4 = 20 


18.46 
18.30 


17 09 


15.89 


14.83 


13.89 
13.81 


12.30 


21 


16.96 


15.78 


14.73 


12.20 


22 


18.15 


16.83 


i5'07 


14.64 


13-72 


12.15 


23 


17.99 


16.69 


^S'SS 


14.54 


13.64 


12.10 


3 = 24 


17.83 


16.56 


15-43 


14.44 


13-55 


12.00 


25 


17.66 

17.50 


16.42 


15-31 

I5;I9 


14.34 


13.46 


11.95 


26 


16.28 


14.23 


^3-37 


1 1 .90 


27 


17-33 


16.13 


15.04 


14.12 


13.28 


11.80 


28 


17.10 


15.98 


14.94 


14.02 


13.18 


11.75 


29 


lO.v-S 


15-^3 


14.81 


13.90 


13.09 


11.65 


30 


16.80 
16.62 


15.68 


14.68 

14.54 


13-79 


12.99 


1 1. 60 


2 =: 31 


15-53 


13-^7 


12.88 


11.50 


32 


16.44 


15-37 


14.41 


13-55 


12.78 


11.40 


33 


16.25 


15.2 I 


14.27 


13-43 


12.67 


11-35 


34 


16.06 


15.05 


14.12 


13.30 


12.56 


11.25 


35 


15.^6 


14.89 


13.98 


13-17 
13.04 


12.45 
12.33 


11.15 
11.05 


36 


15.67 


14.71 


13.82 


37 


15.46 


14.52 


13-^7 


12.90 


12.21 


11.00 


38 


15.29 


14.34 


13.52 


12.77 


12.09 


10.90 


I =39 


'^S-'^S 


14.16 


13-3^ 


12.63 


11.96 


10.80 


40 


14,8 A 


13.98 


13.20 


12.48 


11.83 


10.70 



The 
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The value of 1 1. annuity for a fingle life. 



A 


3 P^r <^- 


l\perc 


4 per c. 


4^pfrc 


5 f'er c. 


6perc, 


41 


14.63 


13-79 


13.02 


12.33 


1 1.70 


10.55 


42 


14.41 


13-59 


12.85 


12.18 


11.57 


10.45 


43 


14.19 


13.40 


12.68 


12.02 


11-43 


10-35 


44 


13.96 


13.20 


12.50 


11.87 


1 1.29 


10.25 


45 
46 


13-73 


12.99 
12.78 


12.32 


I 1.70 
11.54 


II. 14 


10. TO 
10.00 


13-49 


12.13 


10.99 


47 


i3'25 


12.56 


11.94 


11-37 


10.84 


9.85 


48 


13.01 


12.36 


11.74 


II. 19 


10.68 


9-75 


49 


12.76 


12.14 


11.54 


1 1. 00 


10.51 


9.60 


50 
.51 


12.51 


11.92 


11-34 


10.82 
10.64 


"^^'35 


9-45 


12.26 


11.69 


11.13 


10.17 


9-30 


52 


12.00 


11.45 


10.92 


10.44 


9-99 


9.20 


V3 


"•73 


11.20 


10.70 


10.24 


9.82 


9.00 


54 


11.46 


10.95 


10.47 


10.04 


9-^3 


8.85 


55 
56 


II. 18 


10.69 


10.24 


9.82 


9-44 
9.24 


8.70 


10.90 


10.44 


10.01 


9.61 


8.55 


57 


10.61 


10.18 


9-77 


9-39 


9.04 


8-35 


5« 


10.32 


9.91 


9.52 


9.16 


8.83 


8.20 


59 


10.03 


9.64 


9.27 


8-93 


8.61 


8.00 


60 
67 


9-73 


9-3<5 


9.01 

8.75 


8.69 


B.39 


7.8-0 


9.42 


9.08 


8.44 


8.16 


7.60 


62 


9.1 1 


8.79 


8.48 


8.19 


7-93 


7.40 


63 


8.79 


8.49 


8.20 


7-94 


7.68 


7.20 


64 


8.46 


8.19 


7.92 


7.67 


7-43 


^'9S 


65 
66 


8.13 

7-79 


7.88 


7-^3 


7-39 


7.18 


6.75 


7.56 


7-33 


7.12 


6.91 


6.50 


67 


7-45 


7.24 


7.02 


6.83 


6.64 


6.25 


68 


7.10 


6.91 


6.75 


6.54 


6,^,6 


6.00 


69 


6-75 


6.57 


^'39 


6.23 


6.07 


5-75 


70 


6.38 


6.22 


6.06 


5.92 


5-77 


s^so_ 
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The value of i 1. annuity for a fingle life. 



71 


3 /)^r f . 


3|/.frc. 
5.87 


4 per c. 


4|/)^rc 
5-59 


5 per c. 


6 pert. 


6.01 


5.72 


5-47 


5.20 


72 


5-63 


S-S'^ 


5-38 


5.26 


: 5-15 


4.90 


73 


5-25 


5.14 


5.02 


4-92 


4.82 


4.60 


74 


4.85 


4-77 


4.66 


4-57 


4.49 


4-3° 


75 
76 


4-45 


4-38 


4.29 


4.22 


4.14 


4.00 
3-65 


4.05. 


3-98 


3-91 


3-84 


3-78 


77 


3-<53 


3-57 


3-52 


3-47 


3-41 


3-30 


7» 


3.21 


3.16 


3-II 


3-07 


3-03 


2.95 


19 


2.78 


2-74 


2.70 


2.67 


2.64 


2-55 


i.'o 


2-34 


.2.31 


2.28 


2.26 


2.23 


2.15 



The above table fliews the value of an annuity of one 
pound -for a fingle life, at all the current rates of inte- 
leO: ; and is efteenied the befi: table of this kind extantj, 
and preferable to any other of a difFereht conftrudtion. 
But yet thofe who fell annuities have generally one and 
a half or two years more value than fpecified in the ta- 
ble, from piirchafers whofe age is 20 years or upwards. 

Annuities of this fort are commonly bought or fold 
at fo many years purchafe ; and the value afligned in 
the table may be fo reckoned. Thus the value of an 
annuity of one pound for an age of 50 years, at 3 per 
cent, intereft, is 12.51 ; that is, 12 1. 10 s. or twelve 
and a half years purchafe. The marginal figtjres on the 
\th of the column of age ferve to (horten the table, and 
(ignify, that the value of an afinuity for the age denoted 
by them, is the fame with the value of an annuity for 
the age denoted by the numbers before which ihey-ftand. 
Thus the value of an annuity for the age of 9 and 10 
years is the fame ; and the value of an annuity for the 
age of 6 and 14, for the age of 3 and 24, &c. is the 
fame. The further ufe of the table will appear in the 
ijueftlons and problems following. 

^eji. 
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^lefl. I . A perfon of 50 years would purchafe an an- 
nuity for life of 200 1. : What ready money ought he 
to pay, reckoning intereft at 4^ per cent. P 

L 

By the table the value of i 1. is 10.82 

Multiply by ' 200 

Value to be paid in ready money 2164.00 ^nfi 

Qiiefl. 2. A young merchant marries a widow lady of 
40 years of age, M'ith a jointure of 300 1. a-year, and 
\^ants to difpofe of the jointure for ready money : What 
fum ought he to i^eceive, reckoning intereft at 3 ^ pei" 
cent. F 

L. 
By the table the value of i 1. is i3-93 

3QQ 
Value to be received in ready mioney 4194.00 /In/i 

If an annuity for life, together with a reverfion for* 
a term of years, or the reverfion by iifelf, is olTered ; 
in this cafe reduce the years purchafe found in the table, 
to years certain, by Table V.; and to the years ceriaia 
add the years in reverfion; and the prefcnt worth cor- 
refponding to the fum of the years in Table V. will be 
the value of the life and reverfion ; from which, if the 
Value of the life be fubtrad'ted, there will remain the va- 
lue of the reverfion. 

^leji. 3. What is the prefent worth or value of an 
cftate of 80 1. yearly rent, together with a reveilion of 
20 years after the death of the prefent polTeiror, fuppo- 
fed to be 40 years of age ? and what is the value of the 
reverfion by itfelf, reckoning intercll at 5 per cciit. F 

The value of the life by the above table is 1 1 .83 ; and 
the neareft value to this in Table V. under 5 per cent, is 
is £(.6895869; oppofite to which is i3 years, and iS 
-f- 20 = 38 years; and by Table V. the value of i 1, 
annuity for 38 years at 5 percent, is 16.8678926; which 

aiuUipUcd 
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278 ANNUITIES. PartllL 

multiplied by 80 gives 1 349.4314080 L for the value of 
the life and reverfion. 

To find the value of the reverfion. 

From 10.8678926 

Subtrad 11.689586^ 

Value of I 1. reverfion S'l 783057 
'^' Multiply by 80 

Value of 80 I. reveifion /j^i-f. 2644500 

If the value of a reverfion in fee-fimple, or for ever, 
after a life of a given age. be required ; troni the value 
of the fee-iimple, or pcipetuity, lubira61 the value of the 
life in poffeffion ; and the remainder will be the value of 
the reverfion. 

^eji, 4. A widow-lady of 60 years of age is in pof- 
feiEon for life of an eflate of L. c;oo per annum : What 
is the value of the reverfion in fee-fimple, intereft at 5 
per cent. P 

L. 

Value of I 1. in fee, is - - 20 

Value of the life by the table is - 8.39 

Value of I 1. in reverfion, - - 11.61 

Multiply by 500 

Value of 500 1. in reverfion - - 5805,00 

If the reverfion depends on two joint lives, or on the 
longeft of two lives, find the value of the joint lives, or 
of the longeft of the two lives, b> Prob. IT. or Prob. III. 
following, and fubtra^t 'he value fo found from the value 
of the perpetuity, or eftate in fee-fimple. 

PROB. II. 

To find the value of an annuity for the joint conti- 
nuance of two lives, one life failing, the annuity to 
ceafe. 

Here there are two cafes, according as the ages of the 
two perfons are equal or unequal. 

I. 



Hosted by 



Google 



Chap. XIII. ANNUITIES. 279 

I . If the two perfons be of the fame age, work by the 
following 

RULE, 

Take the value of any one of the lives from the ta- 
ble, multiply this value by the intereil: of 1 1. for a year, 
fubtradl the producft from 2, divide the forelaid value by 
the remainder^ and the quot will be the value of i 1. aa- 
nuity, or the number of years purchafe fought. 

Ex, What is the Viilue of 100 1. annuity for the joint 
lives of two perfons, of the age of 30 years each> rec- 
koning interefl at 4 percent. P 

By the table, one life of 30 years is - 14.68 

Multiply by " - .04 

Subtradt the product .5872 
From - 2.0000 

Remains - 1.4128 

And 1.4128)14.68(10.39 value of i K annuity. 
And 10.39 X 100 = t039 the value fought. 

2 If the two perfons are of different ages, work a$ 
(diredled in the following 

RULE. 

Take the values of the two lives from the table, mul- 
tiply them into one another, calling the refult the firft 
product ; then multiply the faid firft product by the in- 
tereft of 1 1. for a year, calling the refult the fecond pro- 
duct ; add the values of the two lives, and from their 
fum fubtra6t the fecond produdl ; divide the firft produft 
by the remainder, and the quot will be the value of 1 1. 
annuity, or the number of years purchafe fought* 

Ex» What is the value of 70 1. annuity for the joint 
lives of two perfons, whereof one is 40, and the other 
50 years of age, reckoning intereft at 5 per cent. ? 

By 
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By thetable, the value of 40 years is - ii«83 
And the value of 50 years is • - io»35 

Firft produiEl, 122.4405 

Multiply by - .05; 

Second product, 6.122025 

Sum of the two lives, - - 22.180000 

Second produ<5l dedu6l, - 6.122025 

Pxemainder, - 16.057975 
And 16.057975)122.4405(7.62 value of I 1. annuity. , 

533.40 value fought. 

P R Q B. III. 

To find the value of an annuity upon the longed of 
two lives ; that is, to continue fo long as either of the 
perfons is in life. 

RULE. 

From the fum of the values of the fingle lives, fubtracH: 
the value of the joint lives, and the remainder will be 
jhe value fought. 

Ex. What is the value of an annuity of 1 1. upon the 
longeft of two lives, the one perfon being 30, and the 
other 40 years of age, intereft at 4 per cent. P 

By the table, 30 years is - - 14.(^8 . 

40 years is - - - 1 3.20 

Value of their joint lives, by Prob. II. ? 27.88 

Cafe 2. is - - - i ^62 

Value fought^ - - - 18.2^ 

If the annuity be any other than i !• multiply the an- 
fwer found as above by the given annuity. 

If the two perfons be of ecjual age, find the value of 
theii joint hves by Cafe !• of Prob. II, 

PROB. 
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P R O B. IV. 
To find the value of the next prefentation to a living, 
RULE. 

From the value of the fucceffor's life, fubtrafl the 
joint value of his and the incumbent's life, and the re- 
mainder will be the value of i I. ann.uity; which multi- 
plied by the yearly income, will give the fum to be paid 
for the next prefentation. 

Ex, A enjoys a living of lool. per annum, and B 
would purchafe the faid living for his life after A's 
death : The qneftion is, \^hat he ought to pay for it, 
reckonmg inieieft at 3 per cent* A being 60, and B 25 
years of age ? 

By the table, B's life is - - 13«46. 

Joint value of both hves, by Prob. II. is 6.97 

The value of i 1. annuity, - - 6.49 

Multiply by - 1 00 

Value of next prefentation, - - 649.00 

The value of a diredl prefentation is the fame as that 
of any other annuity for life, and is found for i 1, by 
the table ; which being multiplied by the yearly income, 
gives the value fought. 

PROB. V. 

To find the value of a reverfion for ever, after two 
fuccefllve lives ; or to find the value of a living after the 
death of the prefent incumbent and his fucceffor. 

RULE. 

By Prob. III. find the value of the longeft of the two. 
lives, and fubtradl that value from the value of the per- 
petuity, and the remainder will be the vahie fought, 

Ex. A, aged 50, enjoys an eftate or living of 100 I. 
per annum ; B, aged 30, is intitled to his lifetime of the 

Vol. lllo N n fame 
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282 ANNUITIES. Part III. 

fame eftate after A's death ; and it is propofed to fell the 
eftate juft now, with the burden of A and B's liv^s oa 
it : What is the reveriion worth, reckoning intereft at 
4 per cent* ? 

L. 

By this table, A's life of 50 is - 1 1.34 

P's life of 30 is - 14.68 

Sum, 26.02 
Value of their joint lives, found by ? _ ^^ . 

Prob. II. Cafe 2. is - - ) !_^ 

Value of the longeft life, - i7.42rub. 

From the value of the perpetuity, - 25.00 

Remains the .value of 1 1. reverfion, - 7.58 

Multiply by roo 

Value of the reverfion, » - 758.00 

PROB. VI. 

To find the value of the joint continuance of three 
lives, one life failing, the annuity to ceafe. 

RULE, 

Find the fingle values of the three lives from the ta- 
ble ; nnultiply thefc fingle values continually, calling the 
refult the product of the three lives ; multiply that pro- 
duct by the intereft of 1 1. and that pioducSt again by 2, 
calling the lefult the double product; rhtn, from the 
fum of the feveral piodudls of the lives taken two and 
two, fubtradi the double produdl ; divide the produdl of 
the three lives by the remainder, and the quot will be 
the value of the three joint lives. 

Ex. A is J 8 years of age, B 34, and C 56 : What 
is the value of their joint lives, reckoning intereft at 4 
fer cent, ? 

By the table, the value of A's life is i6.i, of B's 
J 4. 1 2, andof C's 10,01, 

16.1 
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j6.i X 14.12 X 10.01 = 2275.6 product cf the 3 lives. 

91.024 
2 

182.048 double prod uft, 

Produft of A and B, i6;i x 14,12 •=: 22 ji^S 
A and C, 16, 1 x 10.01 zz: 161.16 
B and C, 14.12 x 10.01 = i4i»34 

Sum of all, two and two, - ^i^.S^ 

Double product fubtradt, - 182.048 

Remainder^ «. 347^782 

And 347.782)2275.600(6.54 value fought. 

P R O B. VII. 

To find the value of an annuity upon the longeft of 
three lives, 

RULE. 

From the fum of the values of the three fingle lives 
taken from the table, fubtra6t the fum of all the joint 
lives taken two and two, as found by Prob. II. and to 
the remainder add the value of the three joint lives, as 
found by Prob. VI. and that fum will be the value of 
the longeft life fought. 

Ex. A is J 8 years of age, B 34, and C 56 : What is 
the value of the longeft of thefe three lives, intereft: at 
4 per ce?2t. F 
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By the table, the fingle value of A's life is i6*i 
lingle value of B's life is 14.12 
fingle value of C's life is 10.01 

Sum of the fingle values, 40.23 

By Prob. 11. the joint value of A and B is 10.76 
joint value of A and C is 8.19 
joint value of B and C is 7.65 

Sum of the joint lives, 26.60 

Remainder, - ^3*^3 

By Prob. Vl, the value of the 3 joint lives is 6.54 

Value of the longed of the three lives, 20.17 

Other problems might be added, but thefe adduced 
are the more ufeful, and fufficienc for moi} purpofes. 
The reader probably may wifh, that the reafon of the 
rules, V which, it muft be owned, are intricate, had been 
affigned; but this could not be done without entering 
deeper into tiie fubjedt than was pradlicable in this place. 
They who want further fatisf.;6lion on this head may 
have recourfe to Monl, de Moivre's Do6liine of Chances, 
and other authors on this fubjedl. 

I fliall now conclude Life -annuities by prefenting the 
reader with a table, fliewing how many years of an an- 
nuity, or annual income, will reimburfe the purchafer 
or annuitant of the price or fum paid for the annuity^, 
with the compound interefl: arifing from the price as a 
capital or principal fum ; that is, the table fliews how 
many years and days pofTeffion will indemnify the pur- 
chafer, or fave him from being a lofer. 



The 
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2B5 



The pofleffion that will reimburfe the annuitant. 



^i 


3 /^^'^ ^• 


3^perc. 


4 per c. 


4ipera 


S per c. 


6 per c. 




r. da. 


r. da. 


r. da. 


r. da. 


r. ^^ 


r. da. 


s: 


5 182 


5 216 


5 252 


5 289 


5 327 


6 44 


5i 


<^ 37 


6 79 


6 122 


6 168 


6 216 


6 319 


6 


6 a6i 


6 311 


6 364 


7 55 


7 113 


7 241 


H 


7 124 


7 184 


7 247 


7 314 


8 20 


8 176 


7 


7 35^^ 


8 62 


8 137 


8 217 


B 303 


9 127 


7i 


8 227 


8 311 


9 34 


9 129 


9 231 


10 95 


8 


9 104 


9 200 


9 304 


10 51 


10 172 


II 81 


H 


9 350 


10 97 


10 217 


10 348 


II 125 


12 88 


9 


10 236 


II 


II 138 


II 290 


12 92 


13 119 


9^! II 128 


II 274 


12 6^ 


12 245 


13 75 


14 177 


10 


12 24 


12 191 


13 9 


13 212 


14 75 


15 265 


10^ 


12 292 


13 115 


13 324 


14 194 


15 94 


17 23 


II 


13 200 


14 48 


14 286 


15 190 


16 134 


18 188 


"i 


14 115 


M 35^ 


15 259 


16 203 


17 196; 20 36I 


12 


^5 3^ 


15 305 


16 246 


17 234 


18 28^5 


21 309 


12I 


15 329 


16 265 


17 246 


18 285 


20 38 


23 289 


13 


16 264 


17 235 


18 261 


19 35S 


21 189 


25 3^0 


■ i3i 


17 206 


18 216 


19 292 


21 90 


23 13 


28 183 


14 


18 156 


19 209 


20 340 


22 215 


24 247 


31 164 


14^ 


19 115 


20 215 


22 43 


24 5 


26 168 


2^ 5 


i^ 


20 82 


21 23/1 


23 132 


25 195 


28 151 


39 1B9 


1^4 


21 S9 


22 267 


24 245 


27 60:30 209 


45 233 


16 


22 45 


23 316 


26 18 


2B 33<^;32 3^0 


55 88 


^6h 


23 41 25 16 


27 185 


30 300 35 264 


79 12 
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2S6 MENSURATION. PartllL 

T/je life of the Table, 

The left-hand column contains the number of years 
purchafe paid for the annuity, or the number of. pounds 
paid in ready money for each pound of the annuity ; 
and the other columns fhow how Jong the annuitant 
muft be in poffcffion before he come to be reimburfed 
of the price paid, and the intereft thence aiifvng, rec- 
koned at all the ufual rates ; the uft whereof will appear 
in the folution of «he following or like queftions. 

Qiiefi, r. A peifon buys an annuity for lo years pur- 
chai'e : How long moft he enjoy it, in order k> be reim- 
burfed of the price, reckoning intereft at 3^1 per cent, ? 

Under 3^ per cent, af>d oppofite to 10 on the left, 
you have the anfwer, i 2 years and 191 days. 

^lefl. 2. How many yeais pi ff flion will reimburfe 
an annuitant, who pays 16^ veais purchafe, intereft at 
5 per cent, P Jnf. 35 years 2O4 daySo 



CHAP. XIV. 
MENSURATION. 

EVery magnitude is meafured by fome magnitude of 
. the fame kind. A line by a lineal foot, yard, &Co 
A fuperficies, or furface, by a fquare fgot, yard, &c. 
A folid by a cubic foot, yard, &c. 

The hneal or running meafure is known to all, and 
needs neither diredlion nor example. There remains, 
then, the fuperficial and folid me.ifure to be explained. 

Superficial meafure may be conceived, by miagining 
a floor paved with tiles, each a foot fquare ; for then 
the number of tiles will be equal ro the number of fquare 
feet in that floor. Now, if the floor be juft one foot 
broad, the number of tiles, or fquare feet, will be e- 
qual to the number of lineal feet m the length of the 
floor. If the floor be two or three feet broad, the 
number of tiles will be twice or thrice as many. And 
univerfally, the number of feet in length multiplied by 

the 
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the number of feet in breadth will give the number of 
tiles or Iquare feet in ihe floor. 

Solid ateafure may be conceived by imagining a wall 
built with flones, each a cubic foot ; for then the num- 
bci' of ftones will be equal to the number of cubic feet 
in rhe wall. Firft, then, if the wall be one foot thick, and 
one foot high, the number of ftones, or cubic feet, will be 
equal to the number of lineal feet in the length of the wall. 
Secondly, if the wall be of the fame length and height, 
-as before, viz. one foot, but two or three feet thick, 
then (he number of ftones, or cubic feet, will be twice 
or thrice as many as in the firft luppofition. Thirdly, 
if the length and thicknefs be the fame as in the laft fup- 
pofition, but the height two or three feet, then the 
number of ftones, or cubic feet, in the wall, will accor^ 
dingly be twice or thrice as many as in the laft fuppofi- 
tion. And univcrfally, the number of feet in length, 
miil'iplied by the number of feet in ihicknefs, and that 
prodi*6l: by the number of feet in height, will give the 
number of ftones, or cubic feet, in the wall. 

In treating of menfuration, I ftiall enumerate the va- 
rious forts of iurfaces and folids, give fhort defcriptions 
of them, with fuch draughts or figures as will in fomc 
meafure fhow the reafon of the rules. In the examples, 
I fhall ufe abfolute or abftraiSl: numbers, that may repre- 
fent any fort of meafure ; as, inches, feet, yards, &Co 
After this general ilcetch of menfuration, I Ihall apply 
the doctrine to furveying, to the m.eaiuring of artificers 
work, to the meafuring of board and timber, and to 
gauging, 

I. Superficial Meafure, 
Problems y fieiving how to find the fuperjicial content ^ or 



I. A fquare, or four-fided figure, whofe angles arc 
right, and fides equal ; as, A B C D. Pi. i. 

Rule. Multiply the fide into itfclf, the produdt is the 
area, or content. 

Ex, 
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288 SUPERFICIAL MEASURE, Part III, 

Ex. Multiply the fide A B = 8 
by itfeif 8 

Area or content 04 

II. A redlmgle, oblong, or rc<5langular parallelogram, 
VIZ. a four-hdcd figure, whole angles are righi, and 
whole oppolite bdes only are equal , as, /i B C D. PI. u 

Ru/e. Mu«riply the length by the. breadth, aiid th& 
prodij6t is the area. 

Ex. Multiply the length A B :^ 24 
t^y the bieadth B D = 8 

Area 192 

III. A rhombus, or four fided figure, whofe iides arc 
equal, but the angles not right ; as, ABC D. PI. i. 

Rule. Multiply one fide into the perpendicular height^, 
■ the produ<St is the area. 

Ex, Muhipy the fide A B =9-5 

by the height A E or B G = j.8 

760 
Area 74.10 

IV. A rhomboides, or parallelogram not reftangular, 
yiz, a four-fidcd figure, whofe angles are not right, and 
whofe oppofre fides only are equal; as, ABCD. PL i. 

Rule, Muhiply the length by the perpendicular height 
or breadth, the produ<fl is the area. 

Ex, Multiply the length A B = I2.0 
by the height A E or B G =4-£ 



Area 54.? 
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V. A right-angled triangle, or triangle jvherein one ' 
of the angles is right ; as A B C. PI. i. 

Rule. Muhiply the perpendicular into the bafe, half 
the product is the area. 

Or, multiply half the perpendicular into the bafe, or 
half the bafe into the perpendicular, the produft is the 
area. 

Ex» Multiply the perpendicular A B = 6.4 
by the bafe BC - =^.^ 

320 

2)54-40 
27.2 area. 

Or, Multiply half A B = 3.2 
by the bafe B = 8.5 

160 
256 

27.20 area/ 

Or, Multiply half B C = 4.25 - 
byAB = 6.4 

1700 
2550 



27.200 area* 

Note. In a right-angled triangle, if you add thefquares 
of the bafe and perpendicular, the. fquare root of that 
fum will be the hypotenufe, or longed fide. Euclid L 
47- 

VI. An oblique-angled triangle, or triangle wherein 
none of the angles is right ; as, A B C. PI. i. 

Rule. Drop a perpendicular from any one of the angles 
upon the bafe, produced, if need be, as in fig. 2.; then 
proceed as in right-angled triangles, viz. multiply the 

Vol. 111. O o perpendiculasr 



Hosted by 



Google 



apo SUPERFICIAL MEASURE. Partlll. 

perpendicular in<o the bafe, half the product is the area. 

Or, Multiply half the perpendicular into the bafe, or 

half the bafe into the perpendicular, the produft is the 



area^ 



Ex. Multiply the bafe A B == 14.8 
by the perpendicular CD = 5.4 

592 
74Q^ 
2)79.92 
39.96 area. 

Or, Multiply the bafe A B r= 14.8 

by half the perpendicular C D == 2.7 

1036 
296 



39.96 area. 

Or, Multiply half the bafe A B =7.4 
by the perpendicular CD =5.4 

296 
37Q 
39.96 area. 

VIL The three fides of any triangle being given, to 
find the area, without having recourfe to the perpendi- 
cular. PI. I. 

Rule, Add the three given fides, and from their half- 
futn fubtracSl the three fides feverally ; multiply the half- 
fum and the three remainders into one another conti- 
nually I the fquare root of the laft produft is the area. 



Ex, 
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Ex. A B 2 1 








BC 17 


24 


24 


24 


AC 10 


10 


^7 


21 



2)48 14 rem. 7 rem. 3 rem. 

24 half-fum. 

And 24 X 14x7x3 = 7056. And 7056(84 root = area, 

64 

164)656 
656 

VIII. A trapezium, viz. any four-fided figure that is 
neither a fquare, rectangle, rhombus, nor rhomboides ; 
as, ABC D» PI. I. 

Rule, Multiply the diagonal into the half fum of the 
two perpendiculars, or the contrary ; the produdt is the 
area. 

Ex, Multiply the diagonal B D 13:28.4 

by half of A a 7 -f- t^alf of C a 6 = 6.5 

1420 
1704 



Area 184.60 

IX. A parallelopleuron, or trapezium that has two 
of its fides parallel, being a fegment of a triangle cut by 
a line drawn parallel to "the bafe ; as, ABC D. PI. i. 

Rule. Multiply the half-fum of the two parallel fides 
by the perpendicular height. 

Ex. Multiply half A B 12 -f half C D 22 = 17 
by the pei'pendicular BE - =13 

^, ^7 

Area 221 

O 2 Note. 
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Note, The parallelopleuron may alfo be a fegment of 
a right-angled tiiangie ; ar>d in this caCe B D is the 
perpendicular, which mulriplied into half the lum of 
A 13 and C D, will give the area. 

X. A polygram, or irregular polygon, viz. a figure 
bounded by live or more unequal lides ; as, A B C D- 
EF. PI. I. 

Rule, Divide all fuch many-fided, multangular, and 
irregular figures, into trapeziums and triangles, then 
meafure them by Prob. 6. and 8. 

Ex, Divide the polygram A B C D E F into the trape- 
zium A B C F, and the two triangles CDF and F D E; 
drop the perpendiculars A a, C a, D r, and D m ; then 
meafure the trapezium and triangles as taught in Prob. 8. 
and 6 ; and the fum of their areas will be the area of 
the given polygram. 

XL A regular polygon, or ordinate figure whofe fides 
and angles are all equal ; as A B C D E. PI. i. 

Such -polygons take their names from the number of 
their fides, or raiher angles. Thus, it the polygon has 
3 fides, or angles, it is called a tngoiiy or equilateral 
triangle ; if the polygon have 4 fides, it is called a tetra^ 
gon, ovfquare; if 5, d. pentagon', \i 6, di hexagon , if 7, 
a heptagon ; if 8, an o^agon ; if 9, an enneagon ; if 10, 
a decagon; if 11, an ena'ecagon ; if 12, a dcdecagon, Sec, 

Rule, Bifc61: any two adjacent angles, and from the 
point where the bife6ling lines m.eet, drop a perpendi- 
cular upon the bafe, multiply half the fum of the fides 
into the perpendicular^ and the produ(i^t is the area of 
the polygon. 



Ex, 
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Ex, The fide of a pentagon is z=, 16-4 
Multiply by ^ the number of fides 2.5 

820 

J2L. 
Half-fum of the fides 41.00 

Multiply by the perpend, m n 11.3 

123 

41 

41 ^ 

Area of the pentagon 463.3 

Hence every polygon may be refolved into as many e- 
qual triangles as it has fides, the fum of vvhofe areas will 
be equal to the area of a right angled triangle, one of 
vvhofe legs is the perimeter or fum of the fides, and the 
other the radius or femidiameter of the infcribed circle. 

If the fide of the feveral regular polygons be i, and 
their refpedlive areas be computed by trigonometry, thefe 
areas may be inferred in a table, and will be fo many 
multipliers for the ready finding the area of any other 
like polygon. The table of areas or multipliers follows* 



Names, 

Trigon 

Tetragon 

Pentagon 

Hexagon 

Heptagon 


Miikipllers. 


Nanus, 


Multipliers 


- 

•433013 
1. 000000 
1.720475 
2.598076 
3-^33959 


OtStagon 

Enneagon 

Decagon 

Endecagon 

Dodecagon 


z|. 828427 
6.1S1827 
7.694209 
8.514250 
9.330125 



The areas of like polygons are to one another as the 
fquares of their homologous or like fides, Euclid Vl. 20.; 
but the fide of the polygons in the table is i, whofc 
fquare is i ; and therefore the fquare of the fide of any 
given polygon multiplied into the tabular area of the like 
polygon will produce the lU'ea thereof. 



Ex. 
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Ex, Required the area of a hexagon whofe fide is ro. 

The fquare of lo, or lo x lo zz loo; and loo x 

2.598076=1:259.8076 the area fought; and in hke 

manner may the area of any other regular polygon be 

found. 

XII. A cirxle, the moft capacious of all figures, is 
bounded by one curve line, called the circumference or 
periphery^ to which all lines drawn from the middle 
point or centre are equal ; as A D B E. PI. i. fig, i . 

The line A B pafling through the centre C, and ter- 
minated on both fides by the circumference, is called the 
diameter; and half that line, viz. A C, drawn from the 
centre to the circumference, is called the femidiameter, 
or radius. The diameter divides the circle into two e- 
qual parts, c?A\cd femi circles ; as, A D B and ABE. 

Ru/e. Multiply the radius into half the periphery, or 
the periphery into half the radius ; the product is the 
area. 

The reafon is obvious : for a circle differs not from, 
or is the fame with, a regular polygon of an infinite 
number of fides. 

Ex. Required the area of a circle whofe diameter is 
20, and periphery 62.83 1 8. 

Half the diameter or r.idius is 10 ; and half the peri- 
phery is 3 f .41 59 ; and 31.4159 x 10 zz: 3 1 4.159, the 
area fought. 

Or, Half the radius is 5, and 62.83 18 x 5 = 3 J4.i59p 
as btfore. 

If the area of a fen>iciicle, as A B D, be required, 
multiply the radius A C in-o half ihe iemicirchlar aixh 
A D B ; or, muh'piy the iquare of the diamccer A B 
into .3927 ; tither~of rh* ie pioducls is the area, or find 
the area of th.e wjiole circle, and then tkike its halt. 

If the area of a quadrant, ai-. ACE be demanded, 
multiply the radiu.^ A C into hulf the quadrantal rucli 
A E ; or, multiply the fquaie of the diameter A 13 into 
.19635 ; either of thefe products is the area : or, find 
tlie area cf the whole circle^ and then take one fourth 
of it. 

A 
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A great many other queftions relaave to the diameter, 
periphery, and area of circles, may occur ; moft of 
which may be folved by one or other of the proportions 
following. 

1. As 7 to 22, nearly; or, as t [3 to 355, more near- 
ly ; or, as I to 3,14159, dill more nearly ; fo the dia- 
meter of a circle to the circumference. 

2. As 22 ro 7 ; or, as 355 to 113; or, as 3.14159 
to I ; or, as I to .31831 ; lb the circumference to the 
diameter. 

3. As I 103.14159, fo the fquare of the radius to 
the area of the circle- 

4. As I to .0795775, fo the fquare of the periphery to 
the area of the circle, 

5. As 14 to I I ; or, as 452 to 355 ; or, as i to 
.785398, or, for pradlice, to .7854 ; fo the fquare of 
the diameter, viz. the area of the circumfcribed fquare 
A B C D, fig. 2. to the area of the circle. 

Note. .7854 is the area of a circle whole diameter is 
unity, and circles are to one another as the fquares of 
their diameters, Euclid XII. 2. 

6. As I to .7071, fo the diameter of a circle to the 
fide of the infcnbed fquare m n o p. Or, Multiply the 
fquare of the femidiameter by 2, and the fquare root of 
the produdl is the fide of the infcribed fquare. 

7. As I to .2251, fo the periphery of a circle to the 
fide of the infcribed fquare, 

8. As I to 1.2732, fo the area of a circle to the fquare 
of the diameter. 

9. As I to 12.56637 ; or, as .0795775 to I ; fothea- 
rea of a circle to the Iquare of the periphery. 

10. As 1 to .6366, fo the area of a circle to the area 
of the infcribed fquare. 

11. As 1 to 1.4142, fo the fide of a given fquare to 
the diameter of the circumfcribing circle. 

12. As I to 4.443* ^o ^^ fi^^ o^ ^ fquare to the pe- 
riphery of the circumfcribing circle. 

13. As 1 to .8862, fo m D, the diameter of a circle, 

to 
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to A B, the fide of a fquare, equal 10 the circle in area ; 

fig. 3. 

14. As I to .282 I, fo the periphery of a circle to the 
fide of a fquare equal in area. 

I 5. As I to I . I 28, fo the fide of a fquare to the dia- 
meter of a circle equal to the fquare in area, 

16. As I to 3.545, fo the fide of a fquare to the pe- 
riphery of a circle equal in aiea. 

XIII. A feaor of a circle ; as A C B E, or A C B D. 

PI. 2. fig. !. 

Rule, Multiply the radius AC into half the arc A E B, 
the product is the area of the fedlor A C B E ; which 
fubtracled from the area of the whole circle, leaves the 
area of the kSiov A C B D. 

Ex. Snppofe the radius A C to be 10, and half the 
arc A E B to be 10.4719^; then 10 x io,^^\(^6 = 
104.719$^, the area of the fecSlor A CB E; which lub- 
tra(Sted from the area of the whole circle, found by 
Prob. 12. viz. 314.159, leaves 209.439,3', the area of 
the fiaior A C B D. 

If the area of the fegment ABE, or A B D, be re- 
quired, from the area of the fedor A C B E, found a- 
bove, fubtraa the area of the triangle A C B, and there 
will remam the area of the fegment ABE; which fub- 
tra(Sl-ed from the area of the whole circle, will leave the 
area of the fegment A B D. 

Tlie length of the arch-line of any fedlor or fegment, 
as A C B, ^-ig. 2. may be found thus. 

Divide the chord line A B into four equal parts, and 
fet one of thefe parts from A to D, and from B to C ; 
join D C y which line D C will be equal to half the arch 
line A C B. 

Or, if th& arch-line be given in degrees, fay, A$ 360, 
the periphery in degrees, to the periphery in mealure, 
found by Prob. 12. fo the degrees of the arch-line to the 
arch'line in meafare. 

' If A B, the chord of an arc A C B, fig. 3. be given, 
sr.cl alfo the verfed fine D C, the diameter of the whole 
circle may be found thus. 

As- 
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As D C : D A : : D A : D E* 

And D E 4- D C = C E, the diameter. 
Again, D E : D A : : D A : D C. 
And the fquare root ofDCxDE = DA, orDB; 
Euclid III. 31. and VI. 8. Cor. 

XIV. A lune, or fpace bounded by arcs of two cir- 
cles of a different radius, like the falcated moon ; as, 
ADBE. PI. 2. 

Rule, Find C and K, the centres of the two circles 
AE B L and A D B M, and complete the circles. 

Then, by Prob. 12. or 13. find the area of the femi- 
circle or fegment A C B E, and alfo the area of the ^tg- 
tnent A C B D ; fubtradl the one from the other, and 
the remainder is the area of the lune. 

XV. A ring, or fpace included between the circum- 
ferences of two concentric circles ; as, a b c d. PI. 2» 
fig. I. 

Rule, Find the area of both circles, by Prob. 12.; 
fubtra<Sl: the leffer from the greater ; the remainder is 
the area of the ring. 

If fuch a portion of the ring as d be required, find 
the area of both fedtors, and fubtradt the leffer from the 
greater. 

If a portion of the ring, as b, be demanded, find the 
area of both fegments, and fubtradl the leffer from the 
greater. 

If the area of a mixed or compound figure be requi- 
red, viz. a figure bounded partly by right lines, and 
partly by circular arcs, as A B C D, fig. 2. refolve fuch 
a figure into triangles, trapezia, and into fedlors or feg- 
ments ; then find the area of thefe Severally ; and their 
fum will be the area of the compound figure fought. 

XVI. An ellipfe or oval, viz. any thorough plane 
fedlion of a cone, not parallel to the bale ; as A B C D, 
PI 2. fig. I. 

Rule, Multiply the longer axis or tranfvcrfe diameter 

AB, into the fliorter axis or conjugate diameter C D ; 

Vol. III. P p then 
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then multiply that product by .7854 ; and this laft pro- 
duct is the area. 

Ex, Suppoie the tranfverfe diameter A B to be 26, 
and the conjugate D C 20, required the area, 

26 X 2 = 520, and 520 X .7854 = 408.4080, the area 
of the given ellipfe. 

The conic writers demonftrate the following propor- 
tions, viz. 

I. The area of any ellipfe is a mean proportional be- 
tween the area of the circumfcribing and infcribed circle, 
viz. a circle on the tranfverie, and another on the con- 
jugate diameter ; as A C B D and c m d n, fig. 2, 

1. As the longer axis to the fhorter, that is, as CD 
{= A B) to c d, fo any chord-line of the circle b b (pa- 
rallel to c d) ro r r. And as m n (=z c d} to A B, fo o o 
(parallel to A B) to r t. 

3, As CD to c d, or as b b-to r r, fo the area of the 
circular fegment b A b to the area of the elliptical icg^ 
ment r A r. 

4. As m n to A B, or as o o to r t, fo the area of the 
circular fegment o d o to the area of the elliptical feg- 
ment r d t. 

If the elliptical area included between two parallels be 
required, by the third or fourth of the above proportions, 
fiiid the area of both fegments, and fubtradl the leffer 
from the greater. 

XVII. A parabola, viz. any fe^lion of a cone parallel 
to a plane, applied to the outfide of the cone ; as, A C Br 
PI. 2. 

Rule, Multiply the bafe, or greateft ordinate, A B, 
into the perpendicular height D C, and two thirds of 
the produdl is the area, the parabola being equal to two 
thirds of the circumfcribing redlangle A E G B. 

Ex» Suppofe A B to be 18.5, and D C 19 ; required 
the area of the parabola. 

18.5 
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18.5 Or, Multiply 351.5 by 4 = |. 



1665 



19 3SI-5 

6 



185 9)2i09.o( 

I 17.1^ 

2 3 4. J area. 

If the parabolic area included between two parallels 
A B and m n, be required, find the area both of the pa- 
rabola A C B and m C n, and fubtradl the lefTer from 
the greater. 

If a line be drawn from C to A, and another from 
C to B, the triangle A C B will be three fourths of the 
parabola. 

XVIir. A cycloid; as AD B E. PI. 2. 

Rule. Find, by Prob» 12. the area of the circle C, de- 
fcribed on the axis D E, multiply that area by 3, and 
the product is the area of the cycloid. 

NoU. The cycloid is formed by applying any circle, 
as C, to the line A B, fo as the point n may coincide 
with the point A ; and then, rolling the circle, as a 
wheel, along the line A B, till the point n complete a 
revolution, and coincide with B.. The path defcribed 
by the point n is the cycloidical curve ; A B the bafe, 
P E the axis, the point E the vertex, and C the gene- 
rating circle. 

XIX. The furface of a cylinder, or folid, like a roll- 
ing ftone, formed by the revolution of a re(ftangle round, 
one of its fides ; as, A B CD, PL 2.. 

The furface of a cylinder, excluding the bafes, when 
fpread out, becomes a rectangle, one of whole fides is 
the periphery of the circular bafe, and the other the fame 
with the height or length of the cylinder. 

Rule., Multiply the periphery of the bafe into the 
P p 2 height. 
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height, and to the produ6l add twice the area of the 
bale; the lutn is the area fought. 

XX. The furface of ^, cone, orfqlid like a fugar-loaf, 
formed by the revolution of a right-angled triangle round 
one of its legs ; as, ABC. Pi. 2. 

The furface of a cone, excluding the circular l3afe, 
when fpread out, becomes a fe6tor of a circle, whofe 
terminating arc is the periphery of the bafe, and whofe 
radius is A B or A C, the length of the outfide of the 
cone, or hypotenufe of the generating triangle. The 
point A is called the vertex, and A o the axis, of the 
cone. 

Rule^ Multiply the periphery of the bafe into A B, 
the length of the fide ; and to half the product add the 
area of the bafe ; the fum is the area fought. See 
Prob. 12. and i 3. 

If the furface of the fruftum of a cone, cut by a plane 
parallel to the bafe, as m n B C, be required, find the 
curve furface of the whole cone ABC, and alfo of the 
cone A m n, cut off; from the former fubtradl the lat- 
ter ; to the remainder add the area of the two bafes ; 
and the fum is the area of the fruflum. 

The axis A o, or height of the whole cone, is found 
by faying. As the femidifFerence of the diameters of the 
greater and lefler bafe to the perpendicular height of the 
fruftum ; fo the femidiameter of the greave)- bafe to A o ; 
from which fubtra^l: the height of the fruftum, and the 
remainder will be the height of the cone cut off; whence 
A m or A n may be found by the note in Prob. 5. 

Or, A m may be diredliy found by faying, As the 
femidifFerence of the two diameters to B m, io the le- 
inidiameter of the greater bafe to A B ; from which fub- 
tra<Sl B m, and the remainder will be A m. 

The area of the outftde -furface of the fruftum of a 
cone may be found more readily thus : Add the peri- 
pheries of the two bales, and multiply half their fum by 
the outfide-height B m, and to the produdl add the area 
of the two bafes. 

XXL The 
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XXI. The furface of a fphere or globe, viz. a round 
body formed by revolving a femicircle round its diame- 
ter ; as, A BCD. PI. 2. 

Rule, Multiply the periphery of the globe into the 
axis or diameter A B, the produ6l is the area. 

Or, find the area of a circle whofe diameter is the 
fame with that of the globe, and multiply the area fo 
found by 4- 

Ex. Suppofe the diameter A B to be 20, then, by 
Prob. 12. the periphery will be 62.8318 ; and 62.8318 x 
510 = 1256.636, the area of the furface of the globe. 

Or, The area of a circle whofe diameter is 20, by 
Prob. 12. is 314.159 ; and 314.159 x 4= 1256.636, as 
before. 

If the area of the furface of a fegment, as m C n, be 
required, fay, 

As the axis or diameter of the fphere CD, 

To the area of the whole globe ; 

So the height of the fegment C r, 

To the area of the fegment, exclufive of the bafe. 

If the diameter of the globe be wanted, divide the 
fquare of m r, the femidiameier of the fruftum's bafe by 
C r its height, and the quot will give r D the height of 
the other fruftum, and the fum of Cr and r D is the di- 
ameter fought. See Prob. 1 3. 

The area of the fegment m C n may alfo be found 
thus : Square m r and r C, add ihefe fquares, and the 
fquare root of their fum is C m ; then find the area of a 
circle whofe radius is C m, and this will be equal to the 
iirea of the given fegmept, exclufive of the circular bafe. 

If the area of that part of the furface of a fphere tha? 
lies between two parallel planes, as m n, and a o, be de- 
manded, it may be found thus : Find, as above direct- 
ed, the area of the two fegjnents m C n and a C o, fub- 
tradl the lefler area from the greater, and the remainder 
is the area fought. 

XXII. A fpherical triangle, or triangle formed on 
the furface of a globe by three great circles, viz. circles 

whofe 
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whofe centre is the fame with that of the globe ; as, 
ABC. Pi. 2. 

Rule. From the fum of the three angles fubtraft i8o 
degrees, multiply the area of the whole furface of the 
globe by the remainder, divide the produdl by 720, the 
quot is the area of the triangle. 

EXAMPLE. 

o / 
3uppofe the fum of the angles A -|- B -j- C = 225 10 

Subtract 1 80 



Rem. 45 10 

Suppofe again the diameter of the given fphere or 
globe to be 20, then the area of the whole furface, as 
found above, will be 1256.636, 

Multiply 1256.636 

by the rem. 45-i^ 

1256636 
6283180 
5026544 



56674.2836 
418.8786^ 
418.8786^ 



720)575^2.0409^(79,877 area of the triangle. 

The furfaces of prifms, pyramids, and other regular 
bodies, confift of triangles, parallelograms, or polygons 5 
and fo the way of meafuring them is taught in the pre- 
ceding problems. 

II. Menfuration of Solids ^ 

Problems^ Jhewing houu to find the folid content y or foli- 
dity, 

XXIII. A cube, or folid contained under fix equal 
fquaresj as, ABCD. PL 3. 

Rule*. 
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Rule* Multiply the fide of the cube into itfelf, and 
that produ6l again by the fide ; this laft produ<5t is the 
folid content or folidity of the cube. 

Ex. Muhiply the fide A D ziz 4 
by itfelf - =4 

Again, Multiply this produ6l 1 6 

by ^ 

Solidity of the cube 64 

XXIV. A prifm, or folid whofe bafes are equal fimi- 
lar parallel triangles, fquares, parallelograms, or poly- 
gons, and the fides all parallelograms. 

A prifm whofe bafes are fquares or parallelograms, is 
ufually called a parallelopiped. 

When the bafes are triangles, the folid is called a tri- 
angular prifm, and if the bafes are polygons, it is called 
a polygonal prifm. 

Rule. Find the area of the bafe as taught in fuperfi- 
cial meafure, and multiply that by the length of the 
prifm or parallelopiped. 

Ex. Required the folid content of the triangular prifm 
ABCD. PI. 3. 

Multiply BC r: iS 

by half the per. m n = 6 

Area of the bafe 108 
Multiply by the length A B = 40 

Solidity of the prifm 432a 

XXV. A cylinder. See a defcription of this folid, 
Prob. 19. Pi. 3. ?ig. I, 

Rule. The folidity of a cylinder is found the fame 
way as that of a prifm or parallelopiped, viz. Find the 
area of the circular bafe by Prob. 12. multiply that by 
the length or height, the produ<51: is the folid content. 

Ex. Required the folidity of a cylinder, the diameter 
of whofe bafe is 9, and length 1 5. 

9 
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9X9X.7854xi5 = 954*261 the folidity^ 

If it be required to find how much liquor is contained 
in a cylindrical veiTel that is in part empty, lying with its 
axis parallel to the horizon ; fuch as a veiTel whofe bafe 
is the circle A B C D, fig. 2. the empty part being the 
fegment A B D ; find by Prob. 13. the area of the feg- 
ment BCD, and multiply this area by the length. 

XXVI. A pyramid, or folid whofe bafe is a triangle, 
fquare, parallelogram, or polygon, and its fides all plane 
triangles, terminating in a point ; as, A D B. Pl'*^. 

Rule, Find the area of ihe bafe, and multiply that in- 
to one third of the altitude or height ; the produdl is the 
folid content, a pyramid being equal to one third of the 
circumfcribing prifm. Euclid XII. 7. 

Ex, Suppofe the area of the bafe A B to be 4.25 
Multiply that by | of D C = ^,^ 




Solidity of the pyramid 23.375 

If the pyramid be cut by a plane m n parallel to the 
bafe A B, and the folidity of the fruflum A m n B be 
required ; from the folidity of the whole pyramid A- 
D B fubtiadl the folidity of the pyramid m D n cut off, 
the remainder is the folidity of the fruftum. 

To find the height of the whole pyramid, fay. As the 
difference between one of the fides of the greater bafe 
and the correfpondent fide of the ItfTer bafe, to the height 
of the frultum, fo the fide of the greater bafe to the 
height of the whole pyramid ; from which fubtra^l the 
height of the fruftum, and the remainder will be the 
height of the pyramid cur off. 

The folidity of the fruflum of a pyramid may alfo be 
found by one or other of the three rules following. 

Rule I . To the produit of any two correfpondent 

fides 
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fides of the two bafes, add the fquares of thefe fides ; 
multiply that ium by one third of the fruftum's height, 
and the produft will be the folidity, if the bales are 
fquares. 

Rule 2. Multiply the areas of the two bafes together, 
and to the fquare root of the product add thefe two a- 
I'eas ; multiply that fum by one third of the fruftum's 
height, and the product is the folidity of the frullum, 
whether the bafes be triangles, fquares, or polygons. 

Rule 3. To the product of any two correfpondent fides 
of the two bafes, add one third part of the fquare of 
their difference ; and ihat fum will be the area of a mean 
bafe ; which multiplied into the height, gives the folidity 
of the fruftum, whether the bafes be triangular, fquare, 
or multangular. 

A folid, refembling the fruftum of a pyramid, and 
having parallel bafes, and thefe bafes both rectangles, or 
the one a redlangle and the other a fquare, but difpro- 
portional, the fides of the one bafe not having the fame 
proportion to one another as the correfpondent fides of 
the other, h csiWed -a. prifmoid ; as, ABC. PI. 3* fig. 2. 
And its folidity may be found as follows. 

To the iongcft fide of the greater bafe add half the 
longed fide of the leffer bafe, and multiply the fum by 
the breadth of the greater bafe, and referve the product. 

Again, to the longefl fide of the lefTer bafe add half 
the longefl fide of the greater bafe ; and multiply the 
fum by the breadth of the lefTer bafe ; and 1^ this pro- 
du6l add the producSt formerly referved ; and multiply 
the fum by a third part of the height, and the product 
is the folidity of the prifmoid. 

If the area of the outfide furface of the prifmoid be 
required, multiply half the fum of the perimeters of 
both bafes by the outfide height, and to the produd add 
the area of the two bafes. 

XXVIL A cone. See this folid defcribed, Prob. 20. 

A cone is one third of the circumfcribing cylinder ; or, 
A cone is the fame with a pyramid of an infinite number 
of fides : and the folidity is found the fame way, viz. 

Vol. hi. Q^q Multiply 
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Multiply the area of the bafe by one third of the alti- 
tude or perpendicular height; Euclid XIL lo. 

If the cone be cut by a plane m n parallel to the bafe, 
the fdlidity of the fruftum m n B C is alfo found by fub- 
tradling the folidity of the cone cut off A m n from the 
folidity of the whole cone ABC. PI. 3. See Prob. 20. 

The folidity of the fruftum of a cone may alio be 
found by any of the three rules following. 

Rule I. To the product of the diameters of the two 
bafes add the fquares of the faid two diameters, and 
multiply the fum by .7854, the produ^l will be the triple 
area of a mean bafe; which multiplied by one third of 
the perpendicular height, will give the folidity of the 
fruftum. 

Rule 2. Multiply the area of the greater bafe into the 
area of the leiTer ; cxtra6l the Iquare root of the pro- 
dudl ; to this root add the areas of the two bafes ; and 
multiply the fum by one third of the fruftum's height, 
and die produdf is the folidity. 

Rule 3. To the product of the greater and leffer dia- 
meters add one third part of the fquare of their differ- 
ence ; and multiply the fum by .7854; the product is 
the area of a mean bafe ; which multiplied by the per- 
pendicular height, the product is the folidity. 

If the bafe of a cone, or of a cylinder, be an ellipfe 
at right angles to the axis, find the area of the bafe by 
Prob. 16. ; and then proceed to find the folidity, as 
taught above. The folidity of the fruftum of fuch a 
cone niay alfo be found as above ; only find the area of 
the elliptical bafes by Prob. 16. 

A folid, refembling the fruftum of a cone, and ha- 
ving parallel bafes, and thefe bafes both elliptical, or 
the one bafe an ellipfe, and the other a circle, but dif- 
proportional, the diameters of the one bafe not having 
the fame proportion to one another as the correfpond- 
ent diameters of the other bafe, is called a cylindroid'y 
as, ABC. PI. 3. fig. 2. And its folidity may be found 
thus. 

To the longeft diameter of the greater bafe add half 
the longeft diameter of the leiTer bale, and multiply the 

fum 



Hosted by 



Google 



Chap.XIV, MENSURATION of SOLIDS. 307 

fum by the ihorteft diameter of the greater bafe, and re- 
ferve the product. 

Again, to the longeft diameter of the lefler bafe add 
half the longeft diameter of the greater b:ife, and mul- 
tiply the fum by the fliorteft diameter of the leffer bafe ; 
and to this producSl: add the product formerly referved, 
and that lum will be the triple fquare of a mean diame- 
ter ; which multiply by .7854; and again multiply that 
product by a third part of the height ; and this laft pro- 
dudl is the folidity of the cylindroid. 

If the area of the outfide furface of the cylindroid be 
required, mcafure the periphery of both bales, and mul- 
tiply half their fum by the outlide height, and to the 
product add the area of the two bafes, 

XXVIII. A fphere or globe. See the defcription of 
this folid, Prob. 21. Pi. 3. 

Rule. A fphere or globe is equal to two thirds of the 
circumfcribed cylinder; that is, a cylinder of equal dia- 
meter and altitude with the globe ; and therefore find 
the area of a great circle ; multiply this by the diameter 5 
two thirds of the product is the folid content, 

Ex. Suppofe the diameter of a fphere or globe to be 
20, then, by Prob. 12, 

The area of the circle will be - 3M'^59 

Multiply by the diameter, - 20 

3)6283.180 

2094*393- 
2QQ4>39^ 

Solidity of the globe, - 4188.78^' 

A fphere may be confidered as compofed of an infi- 
nite number of cones, having their bafes in the furface, 
and their common vertex in the centre ; and fo the fo- 
lidity of a fphere may alio be found thus : Multiply the 
diameter into the circumference ; the product is the fu- 
perficial content or area : then multiply this area by one 
Q^q % fixth 
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fixth of the diameter, or by one third of the radius ; the 
produiSl is the folid content. 

Ex, Suppofe the diameter of a globe to be 20 ; then, 
by Prob. 12. 

The periphery will be - - 62.8318 

Multiply by the diameter, - 20 

3)1256.636 
Multiply by ^ diameter, = 3.^ 

418.878^ 



Solidity, as before, - - 4188.78^6 

The folidityof a fphere maybe found nearly, bymul- 
tjplyif g the cube of the diameter into .5236, or, for 
greater accuracy, into -523598, the folidity of a fphere 
whofe diameter is unity. 

Thus, the cube of the diameter 20 is 20 x 20 x 20 = 
8000; and .5236 X 8000 z::: 4188.8 the folidity nearly ; 
or, 523598 X 8000 = 4188.784, more nearly. 

XXIX. The polar fegment, or fruftum of a fphere ; 
as, ACBD. Pi. 3. 

Rule. From the triple product of the diameter of the 
fpheie C E into the fquare of the frurtum's height C D, 
iubtra(Sl: twice the cube of the fegment's height C D ; 
then divide the remainder by 1.91 ; or, multiply by 
.52356, or, for pradice, by .5236, the quot or produiH: 
is the folid content. 

Exo Suppofe CE =: 20 ; and C D ~ ^. 

Then 5x5x20x3 — 5x5x5x2 = 1 25O0 

And 1.91)1250(654.45, the folidity fought. 

Or, 1250 X 52356 = 654.45, as before. 

The fegment ACBD fubtradled from the whole 
fphere, leaves the greater fegment A E B D. 

XXX. The 
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XXX. The middle fegment or zone of a fphere ; as, 
ABCD. PL 3. 

Rule. Multiply the fquare of the fphere^s diameter 
E G by 2, and to the produ£t add the fquare of the di- 
ameter of the bafe A B or C D ; divide this fum by 3.82 ; 
or, for greater accuracy, by 3*8197 ; and multiply the 
quot by the zone's thicknefs, or height m n, the pro- 
duct is the folid content. 

Ex, SuppofeEGu: 20, A B or CD = 17.32, and 
m n = r.o. 

Then 20 x 20 x 2 -|- 17.32 x 17.32 1= 1099.9824 

And 3.82)1099.9824(287.95 

And 287.95 X 10 = 2879.5 the folidlty of the zone. 

The folidity of the zone ABCD may alfo be found 
by fubtradling twice the folidity of the polar fegment 
A E B m from the folidity of the whole fphere. 

Hence may be found the folidity of any fegment of a 
fphere included between two parallel planes; as, a o B A ; 
viz. Find the folidity of the fegment A E B, and alfo 
that of the fegment a E o, and fubtradl the leflir from 
the greater, 

XXXI. A fe^or of a fphere ; as, A B D C. PI. 3. 

Rule. A fpherical fedor,. as already oblerved, conlifts 
of an infinite number of cones, having their bafes in the 
furface of the fphere B D C, and their common vertex 
jn the centre A : Wherefore, by Prob. 21 . find the area 
of the fegment B D C ; and multiply this area into the 
third part of A B the radius of the fphere. 

Hence we have another method of finding the folidity 
of a fpherical fegment, fuch as BDC, viz. From the 
feiStor A B D C fubtradt the cone ABC, and there will 
remain the folidity of the fegment. But if the fpherical 
fegment be greater than a hemifphere, the cone mufl be 
added to the fedfor. 

XXX II. A fpheroid, or folid generated by revolving 
a femiellipfe round its axis -, as, ABCD. PI. 3. 

If 
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If the femiellipfe be revolved round the longer axis 
A B, the foHd thence generated is called an oblong fphe- 
TGid and reiea:ibles an egg. 

If the revoiution be round the fhorter axis CD, the 
folid thence ariliog is called an oblate fpheroid, being 
fomewhat like a bias-bo wh 

RiiU. Miliipiy the axis round which the femiellipfe 
was revolved into the fquare of the other axis ; then mul- 
tiply this product by .5236; this laft product is the fo- 
iidify of the ipneioid, whether oblong or oblate. 

ExampL\ Suppofe CD=: 5.5; and ABzup. 
Then 5.5 x 5.3 x 9 x .5236 =: 142.5501 the folidity 
of the ipheroid. 

A fpheroid Is two thirds of a cylinder whofe height is 
the axis round which the femiellipfe was revolved, and 
whofe diameter is the other axis ; and accordingly the 
folidity of the above fpheroid may alfo be found thus : 

5 5 ^ S-S ^ '7^54 ^ 9 = 213.82515; whereof two 
thirds is 142.5501, as before. 

If the folidity of a fegment, as, A m n, or of the 
m!ddle frsjftum m n o p, be required, imagine a fphere 
delcribed on the axis A B, and cut into fegments iimilar 
to thofe of the fpheroid, by extending the planes m n 
and o p ; and >hen fay, As the fquare of the axis A B co 
the fquare of the axis C D, fo the folidity of the fpheri- 
cal fegment or frullum found by Prob.29. or 30. to the 
folidity of the fegment or fruiium of the fpheroid. N, D. 
Twice the fegment Amn fubtradled from the whole 
fpheroid, leaves the middle fruftum or zone mn o p.- 

T^otc, The middle fruftum of the fpheroid m n o p 
differs little from the like fruflum of a fphere defcribed 
on the axis C D, and may have its folidity computed in 
the fame manner, viz. To twice the fquare of C D add 
the fquare of m n or o p, divide the fum by 3.82, and 
multiply Lhe quot by a r, the height. 

XXXIII, 
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XXXIIL A parabolic conoid, or folid, found by re- 
volving a femiparabola A n.C round its axis A o ; as, 
ABC. PI. 3. 

Rule. A parabolic conoid is one half of the circumfcribed 
cylinder ; multinly therefore the area of the circular bafe 
B C into one half of the altitude A o, the product is the 
folid content. 

Exi Suppofe the diameter of the bafe B o C to be 12, 
and the height A o to be 1 8 : Required the folid con- 
tent. 

I2X 12X.7854X 9 =: loi 7.8784 folidity fought. 

If the parabolic conoid be cut by a plane m n parallel 
to the bafe B C, the folidity of the fruftum m n B C may 
be found thus : To the fquare of the diameter of the 
greater bafe B C add the iquare of the diameter of the 
leiTer bafe m n ; divide the fum by 2.5464 ; or, multiply 
by .3927 ; and then multiply the refult by the height of 
thefiuilum; the produdl: is the (olid content. The 
frultum A m n cut off is a complete conoid, and its fo- 
lidity is found as taught above. 

XXXIV. A parabolic fpindle, or folid generated by 
revolving a parabola ABC round its ordinate or baie 
• AC; as, A BCD. PL 3. 

Rule. The parabolic fpindle is equal to eight fifteenths 
of the circumfcribing cylinder; find therefore the foli- 
dity of a cylinder, the diameter of whole bafd is B D, the 
greatell diameter of the fpindle, and its height AC, the 
length of the fpindle, o\ ordinate of the parabola^ and 
Y^3- of this is the folid content of the fpindle. 

Example, Suppofe B D 1= 6.5, and ACz=:^. 

Then 6.5 x 6.5 x .7854 x 8 x y% z= 141.58144 foli- 
dity. 

Or, Muhiply the fquare of B D by A C, and that 
produft by .41888 =^^ of .7854. 

Thus, 6.5 X 6.5X 8 X .41880 = 141. 58144, as before. 

The 
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The folidity of the middle fruftum of the fpindle, 
viz. m n o p is found thus : To twice the fquare of the 
greateft diameter B D add the fquare ot the diameter of 
the bafe, viz. m n or o p, and from the fum fubtra6t 
four tenths of the fquare of the difference between thefe 
two diameters ; divide the remainder by 3.82 ; or, for 
greater accuracy, by 3.8 r 97 ; and multiply the quot by 
-tr, the height of the fruftum, the product is the foli- 
dity. 

Or thus, Multiply the fquare of the greateft diameter 
by 1.5708 ; and multiply the fqiv^re of the lefler diame- 
ter by .7854; and multiply the fquare of the difference 
of thefe diameters by .31416; from the fum of the two 
former produdls fubtracl the latter product; and multi- 
ply the remainder by one third part of the height ; and 
that product will be the folidicy of the middle fruftum 
required. 

If the folidity of the middle fruftum be fubtrafted 
from that of the whole fpindle, half the remainder will 
be the folidity of the fruftum A m n or C o p. 

XXXV. The five regular or Platonic bodies, PL 4. viz. 

1. A cetraedron, or foiid contained under four equal 
equilateral triangles. 

This folid is a pyramid on a triangular bafe, and its 
folidity may be found by Prob. 26. 

2. An hexaedron, or cube, viz. a folid contained un- 
der fix equal fquare^. 

This folid is a prifm ; and its folidity may be found 
by Prob. 23. or 24. 

3. An odlaedron, or folid coj|;itained under eight e- 
qual equilateral triangles. 

This folid confifts of two pyramids on the fame fquare 
bafe, and of the fame height ; and confequently its fo- 
lidity may be found by Prob. 26. 

4. A dodecaedron, or folid contained under twelve 
equal equilaieral pentagons. 

This folid confifts of twelve equal pyramids, having 
pentagonal bafes, whofe common vertex is in the mid- 
dle 
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die point or centre ; and fo its folidity may be found by 
Prob. 26, 

5. An icofaedron, or folid contained under twenty e- 
qual equilateral triangles. 

This folid confiiis of twenty equal pyramids having 
triangular bafes, and their common vertex in the centre; 
and fo its folidity may likevvife be found by Piob. 26. 

But the area, or fuperiicial content, as well as the fo- 
lidity of any of thefe bodies, may eafily and readily be 
found from the following table. 



Names, 


Area. 


Solidity, 


Tetraedron 

Hexaedron 

06l-iedron 

Dodecaedron 

Icofaedron 


1.732051 
6.000000 
3.464102 
20.645729 
8.660254 


0.1178511 

1 .0000000 
0.4714045 
7.6631 19 
2.181695 



The table exhibits the area and the folidity of any of. 
the above bodies, the fide being unity. In ufing the ta- 
ble obferve the f-)llowing rules. 

1. Multiply the proper tabular number by the fquare 
of the given fide; the produ6l is the area, or fuperticral 
content. 

2. Multiply the proper tabular number by the cube of 
the given fid^ ; the produdl is the folidity. 

Ex» Required the area and folidity of a dodecaedron, 
the fide being 3. 

3 X 3 X 20.645729= 185.811561 the area. 

3 X 3 X 3 X 7.663 1 1<^ = 206.9042 1 3 the folidity. 

XXXVI. Any irregular bodj'', fuch as, the bones In 
a horib's head, a thorn or whin bofl:i, &c. 

Rule, Take any veflel of a regular form, fuch as that 
of a prifm or cylinder, and therein put the irregular fo- 
lid ; then pour in as much water as will cover the folid; 
this being done, take out the folid, and obferve how far 

Vol. III. R r the 
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the water finks or falls on the fide of the veffel, and 
compute the folidity by Prob. 24. or 25. 

Or, Take any fort of veiTel, fill it with water to the 
brim ; then immerfe the irregular body ; receive the wa- 
ter that runs over, and pour it into fume vefTel of a re- 
gular form ; and then proceed as above. 

IIL Surveying, 

A furveyor, or perfon who meafures land, ought to 
be provided with a theodolite and plain table, a cafe of 
inllruments, with a let of plotting fcales, and a gunter's 
chain. 

The gunter's chain is divided into 100 equal links, 
and is in length equal to 4 rods or poles ; and 1 60 fquare 
rods, or 10 fquare chains, make an acre. 

The Englifh rod or pole \si6\ feet ; and fo the length 
of the Englifli chain is 66 feet, or 22 yards. The Scotch 
rod, pole, or fall, is !8|;fcet, and the length of the 
chain 74 feet. And 4 Scotch acres are nearly equal to 5 
EngliQi acres. 

My dcfign in this place is not to teach furveying at a- 
ny great length, but only to give a general notion of the 
art, fo far as to enable the reader to meafure any park, 
or plain field, and that with accuracy. For this purpofe 
it will be necefTary to fliow what lines are to be meafu- 
red, hov/ the meafuies ought to be taken, and in wha£ 
manner the number of acres is computed. 

If the ground to be mealured he in the form of a re(5l- 
angle, you have only to multiply the length into the 
breadth ; only obferve, that if the two ends differ fome* 
what in breadch, you may add them, and take half their 
fum for a mean breadch ; and do the fame with refpedl 
to the fides, if they happen not to be equal. 

But mofi: fields lie in the form of fome irregular poly- 
gon ; and in this cafe you muft go round the field, and 
erecl a pole at every angle. Then make out an eye- 
draught, viz. a figure on paper as near the fhape of the 
field as can be done by the guefs of the eye, and divide 

this 
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this draught into triangles, trapezia, or other figures, 
as the (liape of the draught and. field dire£ls. Draw al- 
fo, in the triangles and trapezia, lines to reprefent the 
perpendiculars. Now, the lines to be mealured are the 
diagonals and perpendiculars. But before they be mea- 
fured, the points in the field where they interfedl one 
another muft be found as follows. 

Provide yourfelf with a theodolite, or, in lieu there- 
of, v/ith a crofs, reprefented in PL 4. fig. i. viz. a fquare 
board, with four pins or pegs ere6led in the corners, fo 
that AB may be perpendicular, or at right angles, to 
C D ; and place the crofs horizontally on the top of a 
ftaff F O faftened into a hole in the middle of the board 
at O. By means of this crofs, find the points in the 
field where the perpendiculars cut the diagonals, in the 
manner following. 

Suppofing the polygram A B C D E F G, in PI. 4. fig. 2. 
to reprefent the field, you muft ftep in a fhraight line 
from G to B ; and when you come to the place where 
you imagine the perpendicular A m will cut the diago- 
nal G B, fet up the crofs diredling C D to B ; and, if 
now B A on the crofs point cliredlly 10 A in ihe field, 
you have guefiTed right ; but if it do not, go further on 
toward B, or return back toward G, till you hit upon 
the place, and there fix a pole. In like manner, find 
the points where all the other perpendiculars cut the dia- 
gonals, and mark the places thus found by fixing poles 
in them. 

Then meafure the f^veral fegments into which the 
diagonals are divided, and alio the perpendiculars; and 
fet down the meafures fo taken in a field-book, or on^ 
the eye-di-aught defcribed. above. When you com^ 
home, delineate the whole on paper, from a fcale of e- 
qual parts, draw the outlines A B, B C, &c. and cad: 
up the content, as follows. 

The area of a triangle is found by Piob. 6. and that 
of a trapezium by Prob. 8. as follows. 



R r 2 - For 
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For the triangle A B G, 
Multiply the bale G B = 1 1 -j- 17.20 = 28.2 
by half the perpendicular Am zz 9 

Area 253.8 

For the trapezium BCFG, 
Multiply the fum of the perpendiculars B n-}-Fr = 34.54 
by half the diagonal G C zz '25 

GCzz 194-5 + 26 zz 50 17270 

6908 

Area 863.50 

For the trp.pezium F C D E, 
Multiply the fum of the perpendiculars Do -j-Fpzz 3 1. 8 6 
by half the diagonal EC zz 23.02 

EC=i3. 5+14+ 18.54 ==46.04 6372 

<^37 2 

Area 733-4172 

To which acldPf J^ ^^'3-5 
L AB G 253.8 

Area of the field, - 1850.7172 

The area of the field thus computed is 1850 fquarc 
chains, and 7172 fquare links ; and, becaufe 10 fquare 
chains make an acre, the iquare chains are reduced to 
acres by dividing by 10 ; that Is, by moving the decimal 
point one place toward the left ; and the figures on the 
right are decimal parts of an acre, as follows. 



The 
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The decimal is reduced to va- Acres 185,07172 
lue by multiplying by 4, by 40, 4 

by 30 2^-, and by 9, as the table 
of iand-meafure directs. 



)le 


E-Oods 


.28688 
40 


Poles 


or Rods J 


[ 1.47520 
30^ 




lare yards 


14.256 
.1188 


SqtJ 


14.3748 






9 



Square feet 3*3732 

Some fet down the meafures taken in the field, with- 
out inferiing any decimal point between the chains and 
the links ; and in this way the area of the above field 
will be 18507 172 fquare links ; which are eafily reduced 
to acres ; for the chain coudfts of 100 links, and confe- 
quently the fquare chain will contain loooo fquare links, 
and 10 fquare chains make an acre ; therefore the acre 
will contain j 00000 fquare links. Divide then the area 
given in fquare links by 100000, and the quot will be a- 
cres ; that is, cut off by a decimal point i:iVQ places on 
the right, the figures on the left are fo many acres, and 
the figures on the right are decimal p;u^ts of an acre, 
Thus, 18507172 fquare links becomes 185,07172 acres, 
as above. 

It is ufual to meafure gardens, or fmall inclofures, 
with a rod pole, viz. a rod one pole long ; and in this 
cafe the rod-pole fliould be divided into 100 equal parts, 
that the parts in any meafured line above a jull: number 
of rods may be decimal parts of a rod. Some ufe a half- 
rod-pole divided into 50 equal parts. 

If we foppofe the above field to have been meafured 
by a rod-pole, the area will be 1850.7172 fquare rods, 
which are reduced to acres by dividing by 160, tlie num- 
ber of fquare rods in an acre ; or you may divide the 
fquare rods by 40, and the quot will be roods j and then 

divide 
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divide the roods by 4, and this lad quot will be acres, 
as under. 

Acres. Or thus : 

1610)1850.7172 (i J.566<,>825 410)1850, 7i72( 

1 4)46.26793 





Roods 
Poles 

q. yards 


2.2679^00 
-+o 




ic-o 


I - 2 




2 I. 


.510 
•^793 


s 


; 21. 


•<^^o3 
9 



Acres 11.566^825 



Sq. feet 6,2577 

If a piece of ground lie in the form of a ridge, take 
the breaddi at feveral places, add thefe feveral breadths, 
and divid'f their iurn by the number of breadths taken, 
the quot will be a rnea^i breadth; which muhiplied into 
the ienorfh, will give the area. 

If the meafures of a field be taken in feet, the area 
v.ill bciqU'^re feet ; which you may reduce into Englifli 
acres by dividing by 43560, the number of fquare feet 
in an Enqhlli acre ; or it may be reduced to Scotch acres 
by dividing by 54760, the number of fquare feet in a 
Scotch acre. 

If the n-'cafures of a field be taken in yards, the area 
will be fcu^re yards; and thefe may be reduced to Eng- 
lifli acres by dividing by 4840, the number of fquare 
yards inao Er.gliih acre. 

If he meaiuresof an ifland, kingdom, or empire, be 
taken in Englilh miles, the area will be fquare miles ; and 
thefe may he reduced to Englifli acres by multiplying by 
640, the number of acies in a iquare mile. 

Ar.d if the number ol- Englifli acres on the whole fur- 
face of die terraqueous globe be required, find by Prch. 

21. 
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2 I. the area of the furface of a globe, whole diameter 
is 8000 Englifli miles, and multiply the area ia fquare 
miles fo found by 640. 

IV. Artificers Work. 
I. Carpenters Work. 

Carpenters meafure their work by the fquare of 100 
feet, VIZ. a fquare whofe iide is 10 feet. Their raeafu- 
rable work conlifts chiefly of flooring, partitioning, and 
roofing. See Prob. 2. 

Ex. 1. It a floor be 38 feet 6 inches long, and 17 feet 
"^9 inches broad, how many fquares are in that floor I 



Decimally. 


Or thus ; 




^7-75 


F. iiu 




.38-5 


38 6 




8875 


17 9 


, 


14200 


6,-4 6 




53^^ 


28 10 


6 


100)6.83375 


loo)6|83 4 


6 



Anf. 6 fquares, 83 feet. 

Ex. 2. How many planks or deals that are 9 feet long, 
and 8 inches broad, will floor a houfe that is 47 feet 6 
inches long, and 24 feet 4 mches wide ? 

Inches 

8 zzz 6 24.J 

Lengrh ^ 47-5 

Produdl 6.0 121^ 

170,3-3 

97J33 



. 6}U55. 8^(192.63$ 

9 

Anf, 192 planks, 5 1- feet. 5*7S^ 



Or, 
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«'«. 


64 


6 


12 


3 


774 
16 


I 6 
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Or, Reduce the dimeniions to inches, then multiplj' 
the length oF the houfe into the breadth, and divide the 
prodndt by the fquare inches in one plank. 

Ex. 3^ How many fquares are contained in a partition 
that is 64 feet 6 inches long, and 1 2 feet 3 inches high I 



12.25 
64.$ 

61 25 

49-0 

^^^^ 100)7190 I 6 

100)7.90125 

Anf. 7 fquares, 90 feet. 

£'jc. 4. How niany fquares of roofing will cover S 
houfe, whofe length within the walls is 48 feet 6 inches, 
and breadth 18 feet 3 inches ? 

It is a received rule amongft workmen, That the flat 
and half-flat of any houfe, taken within the walls, is e- 
qual to the roof, though the meafure of the roof varies 
a little, as the roof falls below or rifes above the true 
pitch; that is, as the angle at which the two fides of the 
roof meets, is more or lefs than a right angle. 

18.25 

48»5 

9125 

14600 
7300 





F. 


in. 






48 


6 






18 


3 






873 









12 


I 


6 


Flat 


88^ 


I 


6 


Half 


442 







Flat 885.125 
Half 442 

100)13.27 100)13127 

Anf, 13 fquares, 27 feet. 

2. Bricklayers Work, 

Bricklayers work conGfts chiefly of tiling; ^which is 

jneafurcd 
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meafured by the fquare of 1 00 feet ; and walling or 
chimney work, which are meafured by the fquare rod of 
272.25 fquare feet, ^the iide of the fquare being 16.5 
feet. But, iti pradlice, the integer 272 is generally e- 
fteemed fufficiently accurate. 

In roofs covered with tile, it is ufual to reckon the 
eaves double, which is done by adding the depth of the 
eav€s to the whole depth of the roof. 

Ex» I. There is a roof covered with tiles, whofe depth 
on both fides, the eaves being reckoned double, is 35 
feet 3 inches, and the length 48 feet : How many fquares 
of tiling are in it ? 

F, in. 

35-25 35 3 

48 48 o 

28200 12 

14100 280 



100)16.9200 ^ 

ioo)i6|92 
jt^nf, 16 fquares, 92 feet. 

Ex, 2. A brick- wall is 598 feet long ; 9 feet high, and 
i§ brick in thicknefs ; How many roods of wort are in it ? 

598 
9 



272.25)5382.00(19 rods, 
27225 

265950 
245025 



<58.o6} 209.25(3 quarters of a rod. 
20418 

5-07 
j^nf, 19 rods 3 quarters 5 feet. 

Brick and half is reckoned ftandard thicknefs ; and if 
the thicknefs of a wall be any other than brick and half, 
it may be reduced to ftandard thicknefs by the following 

Vol. IIL S f RULE. 
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RULE, 

Multiply the number of fuperficial feet contained in 
the wall by the number of half bricks in the thicknefs, 
and one third of the produdt will be ihe content reduced 
to flandard thicknefs. 

Ex* 3. A brick- wall is 84 feet 6 inches long, and 17 
feet 3 inches high, and 5 bricks and a half thick : How 
many rods of bi ick-work will be therein, when reduced 
to ftandard-thicknefs ? 

17.25 

8025 
6900 
13800 



1457.625 
1 1 

1457625 

3)^^Q3^ 875 

272.25)5344.^)25(19 rods. 

27225 

26221 2 
245025 



68)171.875(2 quarters. 
13^ 

35.375 
j^nf, 19 rods 2 quarters 35 feet. 

But the operation may be fliortened, by conftrudling 
a table of divifors, fuitcd to the number of half-bricks 
in the thicknefs, as follows. 

Divide 3, the number of half bricks in l^, by the 
number of half-bricks in the thicknefs, and the quot 
will be a divifor for giving the anlwer in feet. And, 

to 
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to obtain adlvifor that will give the anfwerin rods, mul- 
tiply 272.25 by the divifors found for feet. The table 
follows. 



ThicJmefs 


Divifors 


Divifors 


of the zuall 


giving the 


giving the 


in bricks a?id 


anfxver in 


anfiver in 


half' bricks. 


feet. 


rods* 


I 


1-5 


408.375 


^i 


1 


272.25 


2 


*75 


204.1875 


I 

2^ 


.6 


^63. 35 


3 


•5 


136.125 


3k 


.4285 


1 16.659 


4 


•375 


102.0937 


4i 


^Z 


.90.75 


5 


•3 


81.675 


Si 


.27, 


74.25 


6 


.25 


68.oy375 



The former example done by the table follows. 



74.2s)i4S7-62S(- -'- 


- - 19.63 rods. 


7425 


4 . 


7.5.(2 


2.52 quarters. 


66825 


68 


46875 


416 


44550 


312 



23250 

22275 



35.36 feet. 



975 



If a brick chimney ftand alone by itfelf, it mud be 
girt round ; and this is to be elleemed the length ; the 
height of the ftory is the breadth ; and the thicknels is 
the fame with that of the jambs. Every ftory is meafu- 
red by itfelf, and the dimenfions taken in the fame man- 
S f 2 ner ; 
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ner; and the fliaft or ftalk above the roof is alfo meafu- 
red by iifelf, and the content found by muhiplying the 
girt into the height. 

Ex, 4. The girt of a brick chimney in a low ftory is 
32 feet 9 inches, and the height of the ftory 12 feet 6 
inches : How many fquare feet of work are in the fame ? 



32.75 
12.5 

6550 
3275 


Feet 


32 
12 


9 
6 




393 
16 


4 


6 


Feet 409-375 


409 


4 


6 



If it be required to reduce the fquare feet thus found 
to feet or rods of fliandard thicknefs, divide by the divi- 
ibr that fuits th^ thicknefs of the jambs. And if the 
chimney be efteemed double work, as moft chimneys 
are, double the refult. 

If a chimney have two or more funnels, the fetters 
or bridges thac feparate the funnels muft be meafurcd, 
and their content found by multiplying the length into 
the breadth. 

If a chimney do not ftand by itfclf, but be placed in 
a gavel or fide-wall, the back of the chimney in this cafe 
is not meafured, but accountrd part of the gavel or fide- 
wall ; and the length of the chimney is found by adding 
the depth of the two jambs to the horizontal extent of 
the breaiu 

3, Plaijier-ivork, 

Plainer- work is either on the roof, called ceiling, or 
\ the partitions or walls of a building; and is all mca- 



on 



fured by the fquare yard, containing 9 fquare feet. 

Ex. I. If a ceiling be 54 feet 9 inches long, and 22 
feet 6 inches broad, how many yards are in it I 



54.75 
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54-75 
22.5 



2737s 
10950 
10950 

9) '23'-i^7? 
Yards 136.875 



F. 


in. 


54 


9 


22 


6 


16 


6 


108 




108 




27 


46 



1231 10 6 



Ex,2» The length of a partition plaiftered on both 
fides is 44 feet 6 inches, and the height of the room 9 
feet 3 inches : How many yards of plaifter-work are in 



It 



44'S 44 6 

9.25 9 



o 



2225 4 6 

890 396 

4005 ii I 



9)411.625 411 7 6 

Yards 45.736 

4. Joiners Work. 

Joiners meafure their work alfo by the fquarc-yard ; 
but in taking the height of any room, they ufe a fmall 
cord, with which they gird over the mouldings, panels, 
&:c. alledging they ought to ineafure where their plane 
touches ; but in meafuring round the room, they take 
it as it is upon the floor. 

Doors window-ihutters, and fuch work as is wrouoht 
on both lides, are generally efteemed work and half- 
work. 

Example, If the wainfcotting of a room, girt down- 
ward over the mouldings, be i 2 feet 9 inches high, and 
1 18 feet 3 inches in compafs, how many fquare yards of 
work are in it ? 

118.25 
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118.25 

12.75 



82775 
2:^650 
1)825 



F. 


in. 




118 


3 




12 


9 




1419 






59 


I 


6 


29 


6 


9 



9)1507.6875 1507 8 3 

Yards 167.52L83' 

The doors and windows of the above room mufl: a- 
galn be meafiiied by themfelves, and the half of their 
content mull be added to the content of the whole room 
found above. 

The content of chimneys, and other void places, muft 
alib be meafured by themlelves, and their content is to 
be deduced. 

5. Painters Work. 

Painters work is alfo meafured by the fqnare-yard, 
and the height is likewife taken by girding over the 
mouldings and panels widi a Inmll cord. 

Ex. I. A room is painted, whofe height, taken by 
girding over the mouldings, is 14 feet 6 inches, and the 
conipafs of the rooni 84 feet 6 inches : How many yards 
of painted work arc in it ? 

84.5 84 6 

14.5 I4 6 



4^-25 343 

3380 84 

845 42 3 



9)1223.25 ^^^S 3 

Yards j 36.13$ 

Ex.2* A round pillar is pamted, whofe height Is 18 
feet 4 inches, and the girt round 10 feet 6 inches : How 
many vards of work are in it ? 
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F. 


in. 


18 


4 


i> 


6 


18. 


4 


9 


2 



9)-92.50 ' 192 6 

Yards 21.3$ ■ 

6. Glafiers Work, 

Glafiers nieafure their work by the foot fquare, and 
take their dimenfions to a quarter of an inch, the inch 
being fuppofed to be divided into 12 equal parrs. 

But it is more ufual to rneafure by a foot decimally 
divided, and then the length or breadth conlifts of fo 
many feet and decimal parts of a foot. 

Round or oval windows, half rounds, &c. are always 
meafured at their full height and bre.ndth, in con lid e ra- 
tion of the wafte of glafs, and trouble fuch work is at- 
tended with. 

Ex, I. Suppofe 6 panes of glafs, each 4 feet 7 inches 
3 quarters long, and i foot 5 inches 1 quarter broadj 
how many feet of glafs are in the faid 6 panes ? 



4.646 


F. in. p. 




'•437 


479 




32522 


I 


5 3, 


13938 


I 1 


't 3 


18584 


Til 2 


9 


4646 


4 7 9 




6.676302 


6 8 I 


8 3 


6 




6 



Feet 40.057812 40 o io 16 

Ex. 2. Suppofe 20 panes of glafs, which meafured by 
a decimal foot are each 2.458^feet long, and 1.75 feet 
broad, how many feet of glafs do they contain ? 

2.453 
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2.45S 

1-75 



12290 
17206 

4.30150 
20 



Feet 86.030 

7. Mafons Work. 

Mafons meafure their work, fometimes by the foot 
fblid, fometimes by the fquare foot or yard, and fome- 
times by the rod, that is, 21 feet long and 3 feet high, 
VIZ. 63 fquare feet. But the rod differs in different 
places. 

Ex. I. A wall of hewn ftone is 24 feet 6 inches long, 
9 feet 6 inches high, and 2 feet 3 inches thick : Ho^ 
many folid feet are in that wall ? 





F. 


in. 




24.5 

9-5 


24 
9 


6 
6 




1225 


220 


6 




2205 


12 


3 




232.75 
2.25 


232 

2 


9 
3 




H6375 

46550 
46550 

Feet 523.6875 


465 
' 58 

523 


6 
2 

8 


_3 
3 



Ex.2. Ifa wall be 218 feet 9 inches long, and 12 
feet 6 inches high, how many fquare feet, yards, and 
rods, are in it ? 

218.75 
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218.75 F. in. 

12.5 218 9 

12 6 



10937s 



43750 2625 

21875 109 46 

9 )2734.37 5 feet. 2734 4 6 

7)303 f^ yards. 
43.402^ rods. 

8. Paving. 

Paving and caufeying are meafured by the fquarc 
yard, of 9 fquare feet. 

Ex, I. A paved walk is 92 feet 6 inches long, and 8 
feet 4 inches broad : How many yards does it contain ? 



92.5 
8.^ 



740.0 
30-8^ 



F. 


in. 


92 


6 


8 


4 


740 




30 


10 



9)770.83' 770 10 

Yards 85.6,481, 

Ex. 2. A ftable, 19 feet 6 inches long, and 12 feet 6 
inches broad, is to be floored or caufeyed with hard 
bricks, called clinkers, each 6 inches long, and 3 inches 
wide : How many clinkers will it require ? 



F. 

Vol. UI. T t 19 
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F. in, in. 
19 6 = 234 
la 6 = 150 

1 1 70 
234 



6x3 = 18)35100(1950 clinkers. -^o/T 
i8--- 

171 

162 

90 
90 



V, Board and Tijnber Meafure^ 
I , Board. 

To meafure board or plank, is to find the fuperficial 
content or area of a rectangle. See Prob, 2. 

RULE. 

Multiply the length in feet by the breadth in inches, 
divide the produil by 12, and the qupt is fquare feet, 
every remainder being one twelfth of a fquare foot. 

Or, Reduce the length to inches ; then multiply by 
the inches in the breadth ; divide the produft by 144, 
and the quot is fquare feet, the remainder being fquare 
inches. 

Ex. I. In a plank 14 feet long, and 8 inches broad^ 
how many fquare feet \ 



14 
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Op thus : 
14 14 

_£ Sg.feet. J± 

iz) ii2(9y1j=9| Anf. 168 

108 8 

4 144)1344(91^^^ = 91 

1296 

48 

By Gunter^s fcale. 

Extend the compaffes from 12 to the breadth 8 ; and 
that extent, fet the fame way, will reach from the length 
14 feet to 9 J-. 

By the Jliding rule. 

Set the breadth 8 inches on the flip or Aider to 12 on 
the rule, and againft the length 14 feet on the rule you 
have on the flip ^\, 

Ex, 2. In a plank 18 feet 6 inches long, and 15 inches 
broad,- how many fquare feet ? 









Or thus : 




18.5 






18 6 




»5 






12 














92s 






222 




185 






IS 














1277.5 


Sq.ft. 




mo 




23.125 


= 23i 


jlnjr. 


222 

144)3330(^37^ = 
288 

450 
432 

18 


^^i 



T t 2 The 
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The operation by Gunter's fcale and the Aiding rule 
is the fame as above. 

If the two ends of a plank differ in breadth, add themj, 
and take half their fum for a mean breadth. 

If there be a number of planks of the fame dimenfions; 
meafure one of them, and multiply the content by the 
number of planks. 

Ex, 3. If a plank be 9 inches broad, how many inches 
in length will make a foot fquare ? 

9)144(16 inches In length. Jnf. 

Hence is conftrudled the following table, fhewing 
how many inches in length make a fquare foot, at any 
breadth not exceeding 40 inches. 



B. 


L. 


B. 


L. 


B. 


L. 


B. 


L. 


B. 


L. 


I 


144 


9 


16 


17 


8.47 


25 


5.76 


33 


4-36 


2 


72 


10 


14.4 


18 


8 


26 


5-54 


34 


4.23 


3 


48 


II 


13.09 


19 


7.58 


27 


5-Z 


35 


4.01 


4 


36 


12 


12 


20 


7-2 


28 


5.14 


36 


4 


5 


28.8 


13 


11.07 


21 


6.85 


29 


4.96 


37 


3-«9 


6 


24 


14 


10.28 


22 


6-54 


30 


4.8 


3« 


3-79 


7 


20.57 


15 


9.6 1 


23 


6.26 


31 


4.64 


39 


3-69 


8 


18 


16 


9 II 


24 


6 


32 


4-5 


40 


3-6 



The ufe of the table is obvious. Look for the breadth 
of the board or plank under B, and under L you have 
the inches in length that make a fquare foot : Take this 
length in the compafTcs from a fcale of inches, and run 
that extent along the board, from end to end, and you 
Have the number of fquare feet that board contains ; or 
you may, by this means, cut off from that board any 
number of fquare feet required. 



MORE 
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MORE EXAMPLES- 

Length, Breadth, Content, 
Feet,. Inches, Sq. feet* 
14 18 21 

9 ^l\ I3i 

^^\ 71 Ik 

9l i3i ^ io| 

8i 22 15I 

14^ 20 24|- 



2. Timber • 
To meafure timber is to find the folid content of a 
cube, paralielopiped, prifm, or cylinder. See Prob.23. 

24. and 25. 

Equal-fqitared Timber. 

By equal-fquared timber is meant, fuch as is in ihc 
form of a paralielopiped, whofe bafes are equal fquares 
tv rectangles ; and its folidity is found by multiplying 
the area of the bafe by the length* 

Ex, r. In a piece of fquared timber 18 feet long, the 
fide of the fquare bafe being 1 5 inches, how many folid 
feet ? 



IS 

75 

225 
18 



1800 
225 

144)4050(28.125 28 I 6 

/^nf. 28 feet, and half a quarter. 



F. in. 




I 3 
I 3 

» 3 

3 


9 


I 6 


9 
9 


14 


9 
■I 



Inftead 
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Inftead of dividing by 144, you may divide by the 
component parts 12x12. Or you may reduce the 
length to inches, and then divide the produdl by 1728, 
or by I 2 X 1 2 X 1 2. 

In working by feet and inches, inftead of muhiplying 
by 18, 1 multiply by the component parts 9x2. 

By Gunter's fcale. 

Extend the compafTes from i 2 to 15 inches, the fide 
of the fquare; and that extent twice fet will reach from 
the length 18 feet to the anfwer 28 feet, and fomething 
more. 

By the Jliding rule. 

Set the length in feet on the flip to 12 on the girt line, 
and againfb the fide of the fquare i 5 inches, on the girt 
line, you have the anfwer on the flip, 28 feet, and fome- 
what more. 

Ex. 2. In a piece of fquared timber 32 inches broad, 
18 inches thick, and 14 feet 6 inches long, how many 

lolid feet ? 

F. in. 




2880 
2304 
576- 



2 
I 


8 
6 




2 


"1 




I 


4 




4 







14 


6 




56 






2 






58 


feet. 


Jnf. 



144)8352.0(^58 feet. 

The operation by Gunter's fcale and the Aiding rule 
is the fame as above, only the fide of a fquare equal to 
the area of the bafe muff be found, by extradting the 
fquare root of 576 ;= 32 x 18, viz. 24 j oi' it may be 

found 
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found by dividing the extent between 18 and 32 on the 
fcale into two equal parts, and the middle point will be 
24, the fide of the fquare fought But on the Aiding 
rule, fet the lines C and D even at the ends ; and againft 
any fquare number on C you have its fquare root on D- 

Some perfons, of inferior Ikill, add the depth and 
breadth together, and take half their fum for the fide of 
the fquare. But this method is falfe ; and if the depth 
and breadth differ widely, the error thence refulring will 
be confiderable. In the above example, 32 ~j- 18 = 50, 
and half of 50 is 25 for the iide of the fquare; and 25 
X 25 = 625 for the area of the bale; which multiplied 
into the length, would give a produ6l by far too great. 

Divide 1728, the cubical inches in a folid foor, by the 
area of the bafe in inches, and the quot will be the 
inches in length that make a folid foot. 

The above rule is general, and extends to tlri:iberof all 
forts, that is of equal breadth and thicknefs from end to 
end, whether the bafe be fquare, triangular,, multangu- 
lar, or round. 

Hence is conftru^led the following table, which fhews 
how many inches in length make a folid foot, the fide 
of the fquare, equal to the area of the bafe, not exceed- 
ing 30 inches. 



r 


Length* 


B. 

7 


35.26 


B. 
13 


L. 

10.22 


B. 
19 


4.78 


B, 

25 


L. 

2.76 


1728. 


2 


432. 


8 


27 


14 


8.81 


20 


4.32 


26 


2.55 


3 


192. 


9 


21.^ 


15 


7.68 


21 


3-92 


27 


2-37 


4 


108. 


10 


17.28 


16 


6.7s 


22 


3-57 


28 


2.2 


5 


69.12 


II 


14.28 


17 


5-94 


23 


3.26 


29 


2.0^ 


6 


48 


12 


12 


18 


^•J 


24 


3 


30 


1.92 



The ufe of the table is plain. Seek the fide of the 
fquare, equal to the area of the bafe, under B ; and under 
L you have the number of inches in length that make 
a folid foot. Take this length from a fcale of inches, 

and 



Hosted by 



Google 



33<5 BOARD and TIMBER. Part III. 

and with it run the piece of timber from end to end, 
and you have the number of folid feet it contains. By 
this means, too, you may cut off any nun^ber of folid 
feet defired. 

Unequal-fqiiared timber. 

By unequal-fquared timber is meant, any piece of 
fquared timber whofe bafes are unequal, whether they 
be fquares or re6langles ; and fuch are moft timber trees, 
when hewn and brought to their fquares, the root-end 
beiDg generally groffer than the other, 

The ufual cuftomary way of meafuring fuch timber is 
to take the fquare or redtangle at the middle of the 
piece for a mean bafe, and then proceed as taught a- 
bove. 

Ex. I . In a piece of fquared timber 20 feet long, the 
fide of the fquare bafe at the greater end is 25 inches, 
and at the leffer end 9 inches : How many feet of tim- 
ber are in that tree ? 



25 

^)34 

17 the fide of the fquare 

in the middle. ^^ rr ^ 

_«. Feet, 

144)5780(40.13 Anf. 

Ex. 2. In a piece of timber 18 feet long, the bafe at 
the greater end being 32 inches by 20, and at the leffer 
end 16 inches by 10 : How many feet of timber \ 




3^ 
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32 20 24 

16 10 15 

2)4^ 2).:50 120 

■^ — '24 

24 IS •-— 

360 area of mean bafe. 
18 

288 

3£_ Feet. 
144)6480(45 Jnf. 

This cuftomary way Is erroneous ; and the greater the 
difference between the two bafes is, the greater will the 
error be. But, notwithftanding this, univerfal cuftom 
prevails, and purchafers will accept of no other fort of 
meafure. 1 (ball, however, here obferve, that a piece 
of unequal fqaared timber is the fruftum of a pyramid ; 
' and ihe content may be accurately computed by Prcb.26. 
The former example done in this way follows. 







320 


32 


16 


640 


20 


10 


160 








640 


160 ; 


3)^^20(373-3' 


160 




18 


3«4 




2986^ 


64 


ItoGf. 


373^3 


102400 


(320 


144)6720.0(46.^ 


9 






62)124 






124 








Jnf, 46I 


feet* 



Round timber having equal bafes, ' 

The cuftomary way of meafuring fuch timber is, to 

gird the tree about the middle with a fmall cord, and 

Vol. III. U u then 
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then take the fourth part of this girt for the fide of a 
fquare, with which tl^ey proceed as in fquared timber. 

Ex» I. If a tree be 72 inches in circumference, or girt, 
and 24 feet long, how many feet of limber are in it i! 

F. in, 

A fourth of 72 is 1 8 16 

18 1-6 

144 16 

18 9 

Area of thebafe 324 2 3 

24 24^ 

1296 48 

648 ^ 6 

M4)777<^(S4 ^nf. 54 



Ex, 2. If a piece of round timber be 54 inches i 
girt, and 22 feet 6 inches long, how many feet are con 
tained in it ? 

F, in* p, 

I of 54 is 13.5 I I 6 

m 
675 

405 

182.25 
22.5 

91125 

3<^45o 

3<^45 Q /r. 28 5 

144)4100.625(28.476 Anf. 



n 







I 


I 


6 






6 


9 







I 


I 


6 




I 


I 


6 






I 


3 


2 


3 
22 


6 




7 


7 


I 


6 


27 


10 


I 


6 





I 



This cuftomary way is falfe and erroneous ; for if the 
circumference of a circle be i, the area will be .07958 ; \ 

now i 
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now the fourth of i is .25, the fquare whereof is .0625, 
which is coniiderably lefs than the true area .07958 ; 
and confequently the folidity thus computed will be con- 
fiderably lefs than the true content. 

But this cuftomary way, falfe as it is, being eftablilh- 
ed by long practice, is univerfally received, and mer- 
chants will not purchafe timber at any other meafure. 

I (hall here, however, (how how the exa61: content 
may be found, by working the former example in a way 
that will give a true anfwer. 

54 2916 

54 -0795^ 



216 23328 

270 14580 



2916 



26244 
20412 



232.05528 
232.055 

22.5 Feet. 

1 160275 144)5221.2375(36.25 

464110 True content 36.25 

4<^4iio Falfe content 28.47 

5221.2375 Error "7.^8 

Round timber having unequal bafeSy called tapering timber, 

^ The cuftomary way of meafuring tapering timber is, to 
divide the tree into parts of eight or ten feet long, and 
then take the girt at the middle of each part, by which, 
as taught above, is computed the folidity of each part, 
and their fum is the folid content of the whole tree. 

Ex. A tree 20 feet in length is divided into two parts, 
each 10 feet long, the middle girt of one of the parts 
being 64 inches, and of the other 36 inches : How ma- 
ny cubic feet of timber are in that tree ? 

U u 2 I 
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I of 64 is 16 
16 

16 




M4)337o(23-4 feet. An/. 
288 

490 
432 



This way of dividing the tree into parts is far more 
accurate than working by the middle girt of the whole 
tree ; and the fliorter the parts are, the nearer the truth 
wil' 'he anfwer be. 

But this way of meafuring has been fhown to be er- 
roneous when the bafes are equal; and it is ilill more fo 
in limber ihat tapers ; and the more tapering the tree 
is, the greater vvii.l the error be. 

The trufh is, a piece of tapering timber ought to be 
conlidered as the fruftum of a cone, and the folidity 
computed by the diredions given in Prob. 27. 

MORE EXAMPLES. 

Length. I- of t/je girt. Content. 
Fet t . In ches . Cubic feet , 

18 8 — 8 

12 — — 15 i8| 

22 - — ' '6\ — >-- — II 

27i ~" — '^'i — — ^^'9 



VI. 
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VL Gauging. 

Mydefign in this place is not to explain the principles 
or pracStice of gauging at any great length, biu only to 
give the reader forne general notion of that art, fo as to 
enable him to find the content of any common calk or 
TefTel, or of a cillern, or floor of malt, 

P R O B. I. 

To find divifors, multipliers, and gauge-points, with 
their ufes. 

282 cubic inches make an ale-gallon. 
231 cubic inches make a wine-gallon. 
268.8 cubic inches m.ike a corn-gallon. 
2150.42 cubic inches make a corn or malt bufhel. 

The numbers, then, 282, 231, 268.8, 2150.42, are 
the divifors ; and if i be divided by thefe, the quots 
thence arifing will be the equivalent multipliers, as exhi- 
bited in the following table. 



Table L For right lined figures. 



Divifors, 



282 A. G. 
231 W. G. 
268.8 C. G. 



Multipliers, 



.0035^6 A. G, 
.004329 W.G, 
.0037 2 j2 C. G, 



2150.42 M. R. \ ,000. 6(^02 JX"^. W 



If the cubic inches in any vciTel be divided or rnulti- 
plied by thefe divifors or multipliers, the rcfiv .vdl be 
ale-gallons, wine-gallons, &c. 

Again, if the fuperficial inches or area of any right- 
lined figure be divided or multiplied by ihcie divifors or 
multipliers, the refult will be the area in ale or wine gal- 
lons, &c. ; that is, the number of ale or wine gallons 
contained in the fame at i inch deep. 

Ex. 
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Part III. 



Ex. Suppofe a plain figure, in form of a reftangle, 
232 inches in length, and 64 inches in breadth, what 
is the area in ale, wine gallons, &c. 

232 X 64 = 14848 area in inches. 

By divifion. 

282 ) 14848(52.652 ale-gallons. 
231 )i 4848(64.277 wine-gallons. 
268,8 ) 14848(55.238 corn-gallons. 
2 1 50.42) 1 4848 ( 6.904 malt-bufliels. 

By multiplication. 

14848 X .003546 = 52.651 ale-gallons. 
14848 X .004329 z= 64.277 wine-gallons. 
14848 X .0037202 = 55.238 corn-gallons. 
14848 X .00046502 =: 6.904 malt-bu(hels. 

But for circular areas another fet of divifors and mul- 
tipliers muft be obtained, in the following manner, viz. 
.785393 is the area of a circle whofe diameter is i ; by 
which, if the numbers 282, 231, 268.8, 2150.42, be 
divided, the quots will be a fet of divifors. And if 
•785398 be divided by the fame numbers, viz. 282, 231, 
&c. the quots will be a fet of multipliers, as in the fol- 
io win? table. 



Table II. For circular areas. 



Divifors. 



359.05 A.G. 

294.12 W. G. 

342.24 C. G. 

2738 M. B. 



Multipliers. 



.002785 A. G. 
.003399 W. G. 
.002922 C. G. 
.00036523 M. B. 



If the fqnare of the diameter of any circle be divided 
or multiplied by thefe divifors or multipliers, the refult 
Mvill be the area in ale, wine, corn gallons, or malt-bu- 

fhels; 
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fhels ; that is, the number of ale, wine gallons, &c. 
contained in the fame at i inch deep. 

Ex, Suppofe the diameter of a circle to be 72 inches, 
what is the area in ale, wine gallons, &c. ? 

72 X 72 = 5184 the fquare of the diameter. 

By divijion, 

359.05)5184(14.438 ale-gallons. 
294.12)5184(17.625 wine-gallons. 
342.24)5184(15.(47 corn-gallons. 
2738)5 1 84( 1.893 inalt-bulhels. 

By multiplication, 

5184 X .002785 = 14437 ale-gallons. 
5184 X .003399 = 17.620 wine-gallons. 
5184 X .002922 = ^S'M? corn-gallons. 
5184 X .00036523 == 1.893 malt-bufhels. 

If the area in ale, wine gallons, &c. of an ellipfe, be 
required, multiply the greater and leifer diameter toge- 
ther ; and then divide or multiply their produdl by the 
divifors or multipliers for circular areas ; and the refult 
will be the area of the ellipfe in ale, wine gallons, &c. 

Gauge-points are the fides of fquares, or the diame- 
ters of circles, whofe content, at i inch deep, is one 
gallon, one bufliel, &c. and confcquently are the fquare 
roots of the divifors exhibited in the two preceding ta- 
bles. Thefe gauge-points are marked on the Aiding 
rule, for rendering the operation by that inftrument 
more fimple, and are as follows. 



Gauges-points for fquares. 


Gauge-points for circular arias. 


16.79 A.G. 
15.19 W.G. 
16.39 Q G. 
46.37 M. B. 


18.95 A. G. 
17.15 W. G. 
18.5 C. G. 
52.32 M. B. 



The 
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The way of ufing thefe gauge-points will appear in 
what follows. 

PRO B. II. 

To find the content in ale, wine gallons, &c. of any 
parallelopiped, 

RULE. 

Find the folid content in inches, by muhiplving the 
three dimeniions continually; and this producSt, «iivided 
or multiplied by the divifors or muhiplieis in Tabic I» 
will give the content in ale,, wjne gallons. Sec, 

Or, Find the area of the bafe in ale, wine gallons, 
&c. byProb. I.; and then multiply that area by the 
height or depth. 

Ex, Suppofe a paralleloplped, trough or ciftern, to be 
8 I inches long, 25 inches broad, and 26 inches deep s 
Required the content in ale, wine gallons, &c. 

81 282 )5265o(i86.7 ale-gallons. 

25 231 )5265o(227.92 wine-gallons, 

2i5o.42J5265o( 24.48 malt-bufliels. 

362 

Or thus : 

Ar€a2025 

26 282)2025(7.18 

12150 And 7.18 X 26 = 186.68 ale-gallons, &:c. 
4050 



52650 



By the Jliding rule. 



In order to work by the Aiding rule, you muft find 
the fide of a iquare equal to the area of the bafe, by ex- 
tradling the fquare root of 2025 ; or, by the rule, thus : 
Set the lines C and D even at the ends; and againft a- 
ny fquare number on C, you have the root on D, which 
in this example is 455 and accordingly, 

Set 
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Set the gauge point 16.79 upon D, to the depth 26 
upon C, and againft the fide of the fquare 45 upon D 
you have on C i 86.7, the content in ale^gallons. 

The operation for wine-gallons, malt-buihels, &c. is 
the fame, only ufe the proper gauge-points. 

P R O B. III. 

To find the content in ale, wine-gallons. Sec. of a 
vefTel whofe bafes arc fimilar and parallel, but unequal, 
being the fruftum of a pyramid. 

RULE. 

Find the area of each bafe, and a mean proportional 
between them, and multiply the fum of thefe three by 
one third of the depth or height, and the produdl is the 
content in cubic inches ; which, divided or multiplied 
by the divifors or multipliers in Table I. gives the con- 
tent in ale, wine-gallons, 8cc. 

Ex. Suppofe a veffel, whofe bafes are redlangles, the 
length of the greater bafe being 100 inches, and its 
breadth 70 inches, the length of the lefTer bafe 80, and 
its breadth 56, and the depth of the veflel 42 inches : 
Required the content in ale, wine-gallons, &c. 

100 X 70 =:= 7000"! ^ ^ 

80 X 56 =4480 I 7°o° ><. 4480 = 3.360000. 
Mean proponionalj_6oo J ^^^^°'- '^^"^^"^ '"°' '^ S^oo. 

17080 

A th^lcf the depth 14 



282)2391 20(847.94 ale-gallons. 
231)239120(1035.15 wine- gallons. 

By the Jllding rule. 

Set the gauge-point 16.79 upon D, to 14, one third 

of 'the depih on C ; and ^^^gainfl: 1 30.7, the fquare-rooc 

Vol. 111. . X X of 
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of the triple mean bafe 17080, upon D, you have on C 
847.94, the content in ale-gallons. 

P R O B. IV. 

To find the content of a cylinder in ale, wine-gallons, 
&c. 

RULE. 

Multiply the fquare of the diameter by the depth or 
height, and divide the produdt by the divifors for cir- 
cular areas in Table II. 

Ex, Suppofe the diameter of a cylinder to be 56.^ 
inches, and the heigiit 96 inches : Required its content 
hi ale, wine-gallons, &c. 

56.5 X 56.5 X 96 =1: 306456 
35905)3o6456(S53-52 ale-gallons. 
294.1 2)306456(1041.94 wine-gallons. 

2738)306456(111.92 malt-bu(hels, 

Bj/ the Jlid'mg ride. 

Set the proper gauge-point on D to the depth on C, 
and againft the diameter on D you have the content on 

P R O B. V. 

To iind the content of a veffel in the form of the fru- 
ftum of a cone, in ale, wine gallons, &c. 

R .U L E. 

This may be done, as in Prob. 3. by multiplying the 
fum of the areas of the two bafes and a mean propor- 
tional, by the third part of the depth; but more eafily 
in the following manner. 

To the produiSl of the two diameters add one third 
part of the liquare of iheir difference ; that fum is the 
iquare of a mean diameter; which multiply, by the 
height or depih, and the produ<^, divided by the divi- 
fors 
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fors in Table II. gives the content in ale, wine gallons, 
&c. 

Ex. Suppofe the greater diameter be 56.5 inches, the 
leffer diameter 19 inches, and the height 61 inches : 
Required the content in ale, wine gallons, &c. 

56.5 X 193= 1073.5 product of the diameters. 

Diff, 37.5 X37.5ZZ: 1406.25 fquare of their difference. 
3)1406.25(468.75 

1542.25 fquarc of a mean diameter, 
62 

308450 
925350 



359-05)95^19.50(266.31 ale-gallons. 
294.12)95619^50(325.1 wine-gallons. 
2738)95619.50(34.92 malt-bufliels. 

By the Jliding rule. 

Set the proper gauge-point on D to the depth on C ; 
and againft 39.27, the mean diameter or fquare root of 
1542.25 on D, you have the content on C. 

Gaugers ulualiy inch all fuch veflels ; that is, they 
compute the content at every inch deep, and enter ihefe 
contents in a table; and when they come to lurvey, they 
have only to take the depth, and by comparing the wet 
inches with the table, they have the content by infpec* 
lion. 

P R O B. VI. 

To find the drip or fall of a tun. 

The drip or fall of a tun is when the veflel is fet a 
little reclining, for conveniency of cleanfing, there being 
a plug-hole at C for the wafh to run off at. 

X X 2 By 
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. By this pofition it will happen, that the liquor will rife 
to E oh one fide, when the bottom is but juft covered at 
D on the other ; and when the liquor rifes to B, the part 
A B G will be empty. Now, if the content of the empty 
part A B G be fubtra6led from the content of the whole 
velTel in a perpendicular pofition, the remainder will be 
the content of the vellel in this oblique pofition. It is 
alfo required to find how much liquor will cover the bot- 
tom, or fill the part D C E. " 

Inches, 

Suppofe the diameter ., A B zz 48 

the diameter D C z=: 40 

the height m n = 60 

the diameter G H = 45. c; 

the diameter F E =:= 42.1 

the perpendicular A L =: 17.46 
the height n o = 15.53 

The content oF the whole tun in a perpendicular pofi- 
tion, found by Prob. 5. is 324.2 ale-gallons. 

To find the content of the part A B G, obferve the 
following rule. 

To the fquare of the top-diameter A B 48, add one 
half of the produdb of the faid top diameter A B and 
bottom diameter GH 45.5 ; multiply this fum by the 
perpendicular A L 17.46; and divide the produdl by 
triple the divifors in Table II, viz. by 1077.15 for ale, 
and by 882.36 for wine. 

Square of A B 48 =2304 and AB48 x G 1145.5=1: 2184 
Half of 2184 =1092 

3396 X 17.46 = 58294.16 

1077.15)58294.16(54.12 ale-gallons. 

Tun's content 342.2 A. G. 
Content of ABG 54.12 A. G, 



PtemainsGBCD 288.08 A. G. 



Hosted by 



T© 
Google 



Chap.XlV". GAUGING. 349 

To find how much liquor will cover the bottom, or 
fill D C E, work as follows. 

To the fquare of the bottom-diameter D C 40, add 
half the product of the faid bouom-diameter and top- 
diameter FE 42.1 ; multiply this Turn by the perpendi- 
cular height n o r 5.53, and divide the product by triple 
the divifors in Table 11. viz. by 1077.15 for A. G. and 
by 882.36 for W. G. 

Square of DC 40 = 1600, and DC40XFE42.1 = 1684 
Half of 1684 = 842 

2442 X 15.53 = 379^4-26 
1077.15)37924.26(35.207 ale-gallons. 

If the fruftum of a pyramid ftand reclined, inflead of 
the divifors affigned above, you muft ufe the triple of the 
divifors in Table 1. viz. 846 for ale, and 693 for wine, 
the reft of the work being the fame. 



P R O B. VII. 

To gauge a copper with a rifing crown. 

Take the dimeniions thus. 
, Extend a pack-thread over the middle from A to B. 

Set one end of a rod in C and D, and move it for- 
ward and backward, till you find the Ihorteft depth EC 
and G D ; or, inftead of a rod, you may hang a plum- 
met. . 

Next, fet the end of the rod on the top of the crown 
at o, and you have Fo ; which fubtraded from E C, 
leaves m C the height of the crown. 

E G is equal to C D, the diameter at the bottom of 
the crown, and the diameter m n may be meafured. 

Now, fuppofe the dimenfions thus taken to be as fol- 
lows. 

Inches. 
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Inches • Inches, 

E C = 47 A B = 99 

Fo =42 C D =64 

m C = 5 m n = 65 

Now, to find the content of the copper from the crOwn 
upwards, the depth being 42 inches, take the diameter 
in the middle of every four, or of every fix inches, (the 
more diameters you take the better), and infert thefe 
diameters in the fecond column of the following table. 
Then, by Prob. i. find the areas of the circles anfwer- 
ing to thefe diameters in ale-gallons, and infert them in 
the third column ; and next multiply each bf thefe areas 
by 6, and infert the produdls in the fourth column ; and 
their fum will be the content of A B m n ; that is, fo 
much as the copper will hold after the crown is covered* 

The crown is to be confidered as the fruftum of a 
fphere, and its content by Prob. 29.^ will be found to be 
2S.75 ale-gallons. But the content of the crown may 
more readily, and with fufficient accuracy, be found as 
follows. - 

The diameter CD is 64, and the area to this diame- 
ter is 1 1 .408, which multiply by half the height of the 
crown, viz. 2.5, and the produdl is 28.52 for the con- 
tent of the crown. 

The content of the part m n D C, confidered as the 
fruftum of a cone, will be found to be 57*935 gallons ; 
from which fubtradl the content of the crown 28.52, 
and the remainder is 29.415 gallons, the quantity of li- 
quor that will juft cover the crown. 



Parts 
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Parts 
of the 
depth, 

6 
6 
6 
6 
6 
6 
6 



Diameters. 



95-3 
90.1 . 

85.0 
80 

75-2 
70.5 
66 



Areas in 
ale -gall. 



25.2945 
22.6095 
20.1223 
17.8246 
15.7499 
13.8426 
12.1319 



Content 
of every 
6 inches. 



151.767 

135-^57 

120.734 

106.947 

94.499 

83.056 



Sum - - 765.451 

To juft cover the crown 29,4 1 5 
Content of the copper ' 794.866 



P R O B. 



viir. 



To gauge a cafk. 

The finding the content of cafks is a difficult part in 
gauging, the fhape of calks being fo different, that not 
any one rule will ferve for all. Gaugers therefore com- 
monly diftinguifh cafks into four forms or varieties, viz. 

1 . Such as refemble the middle fruftum of a fpheroid ; 

2. the middle fruftum of a parabolic fpindle ; 3. the 
lower fruftums of two equal parabolic conoids ; 4. the 
lower fruftums of two equal cones, as reprefented in 
fig. I. 

1. The utmofi: line in the figure, which exhibits the 
flaves as very much curved, or arching, reprefents a 
caflc of the firft form ; and is coniidered as the middle 
fruftum of a fpheroid, being the mofl: capacious fort of 
cafk, or what will hold more liquor than a calk of any 
other form. 

2. The curved line next to the utmoft line, reprefents 
a cafk of the fecond form ; and is confidered as the mid- 
dle truftum of a parabolic fpindle, being lefs capacious 
than the fpheroid, 

3. The third curved line reprefents a calk of the third 

form, 
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form, which is confidered as the lower fruftums of two 
equal parabolic conoids abutting upon one common bafe; 
and is lefs capacious than any of the two former. 

4. The innermod: line, which is quite ftraighc from 
bung to head, reprefents a caflv of the fourth form, and 
is conjQdered as the lower fruftums of two equal cones^ 
abutting upon one common bafe, being of all fores of 
caiks the leafl: capacious. 

Various rules are alligned in books of gauging for af- 
certaining the contents of thefe calks; but ihe mofi: eaiy 
and pra6lical way is, to find fuch a mean diameter as 
will reduce the propofed cafk to a cylinder ; and this 
may be done pretty accurately as follows. 

Multiply the difference of the bung and head diame- 
ter by .7 for the fpheroid, by ,6^ £ov the fpindle, by .6 
for the conoids, and by .55 for the cones, and add the 
producl" to the head diameter, and the fum is the mean 
diameter. 

Ex. Suppofe the bung diameter be 32 inches, the 
head diameter 24 inches, and the length 40 inches; the 
content in each variety is required. 

The difference between the bung and head diameter is 
8, and 

Mean diameter. 
8 X .7 = ^.6, and 24 •-}- 5«6 "=. 29.6 for the fpheroid* 
8 X .65 = 5.2, and 24 -|- 5.2 = 29.2 for the fpindle. 
8 X .6 :=: 4.8, and 24 -}*" 4-^ = 28.8 for the conoids. 
8 X .55 m 4.4, and 24 -}~ 4*4 — ^ ^^'4 ^^^ ^^^ cones. 

The content in ale-gallons, found byProb.4. follows. 

-A. G. 
29.6 X 29.6 X .002785 X 40 r=: 97.6 for the fpheroid. 
29. 2 X 29.2 X .0G2785 X 40 =: 94 -pS for the fpindle. 
28.8 X 28.8 X .002785 X 40 zz; 92.4 for the conoids. 
28.4 X 28.4 X .002785 X 40 zz: 89.85 for the cones. 

By the Jiidlng rule. 

Set the gauge-point upon D to the length of the cafk 

upon 
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upon C; and againfl: the mean diameter on D you have 
the content upon C. 

It may not be improper to obferve here, that however 
geometrical and accurate the rules for cafk-gaaging may 
be hi themfelves, yet the content found by them can on- 
ly come near the truth, becaufe cafl<:s have only fome 
rcfemblance, but do not anfvver exactly in fhape, to the 
forms defcribed above. 

Hitherto we have confidered caflvs as quite fuil ; it 
. now remains to point out a method of finding how much 
liquor is in caflis that are not full. This is called vlla- 
ging J -the quantity of liquor in the c:^{k being ilie ullage ; 
which, fubrraded from the content of the vhole cafk, 
leaves the quantity that would fill the empty fpace or 
vacuity. 

Now, the calk may either be fuppofed to He with its 
axis parallel to the horizon, as reprefented in PI. 4. 
fig. 2. ; or it may ftand upright, having its axis perpen- 
dicular to the horizon. The former of thefe cafes we 
fhall confider in the firft place, and the latter afterwards. 
And in both cafes the rules fhall be adapted 10 the fphe- 
roidal cafk ; becaufe, in the practice of excife, moll 
cstiks are confidered as fuch. 

It is ufual to find the ullage by means of a table of 
fegments fuited to a cylindrical calk; but as every one 
may not be providefl with fuch a table, we fliall here ai- 
fign a rule for finding the ullage, and that pretty accu- 
rately, without any table, as follows. 

RULE. 

Divide the wet inches, taken at the bung, by the 
bung-diamerer ; and if the quot exceed .5, fubtiii<ft .5 
from it, and add one fourth part of the remainder to 
the former quor, and then multiply this fum by the con- 
tent of the whole cafk ; the producS): is the ullage. 

But if, upon dividing the wet inches by the bung-dia- 
meter, the quot be lefs than .5, fubtra<ft the quot from 
»5, and from the faid c]uot fubtradl: one fourth part of 
the remainder, and then multiply this lall remainder by 
the content of the whole calk. 

Vol. III. Y y E X^ 



Hosted by 



Google 



354 GAUGING. Part III. 

EXAMPLE. 

Inches. ^ 
'Length ^ 32.5 

Suppofe the dimenfionsrof the I ,xr ^ '^•Si 
i;^,.^ ..^ .^ u. " ^ Wet . 21 



given cafk to be 

3i)2i.oooooo)-^774i9 



Dry - 10 

Content 7S»37 A.G; 



4),i774i9/.044355 
V.677419 



.721774 fum. 
And .721774 X 75.37 = 54.40010638 ale gallons, 

Subtradt the ullage 54.4 from 75*37, the content of 
the ca&, and the remainder will be the quantity of li- 
quor that would fill the vacuity. Or, find the content 
of the vacuity thus : Divide the dry inches by the bung- 
diameter, and then proceed in all refpedls as you did in 
finding the ullage^ 

If the cafk ftand on end, as reprefented in PI. 4. fig. 3. 
the quantify of liquor it contains may be found by the 
following rules. ^ 

1. Find the diameter D F at the furface of the liquor, 
by laying two rulers on different fides of the cafk, and 
at the height of the liquor, fo as to be parallel ; then 
meafure the diflance between the rulers, and from it 
fubtradl the thicknefs of the ftaves on both fides. 

2. To twice the fquare of the diameter DF add the 
fquare of the head-diameter LM, multiply the fum by 
the w^et inches, and divide the produft by the triple of 
the divifors for circular parts, viz. by 1077.15 for ale- 
gallons, and by 882.36 for v»^ine-gallons* 



EX- 
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Chap.XIV. GAUGING, 3^5 

EXAMPLE. 

Inches. 
pLength B G - 32*5 
j Bung-diameter H I 27 
Suppofe the di-! Head-diameter LM 23 
menlions to be . Wet EG - 8.^ 

I Diameter DF - 26.14 
LContent of the calk 59.95 A. G, 

DF 26.14 X 26.14 X 2 = 1366.6 - 

Add 23 X 23 - = 529 



1895.6 
Wet inches '^.^ 



94780 
I 51648 



1077.15)16112.60/14.95 A. G. 
Cafli's content - \ 59.95 

Wanted to fill the calk 45 

If you work with the dry inches, the refult will be th€ 
quantity of liquor that would fill the vacuity ; which, 
fubtra£ted from the content of the whole calk, will leave 
the quantity of liquor in the calk. 

P R O B. IX. 

To gauge malt* 

RULE. 

If the malt be in a ciftern, or lie on a floor in a reS:- 
angular form, find the area of the bafe in bulhels, by 
multiplying the length into the breadth, and dividing the 
produdl by 2 1 50.42 ; then multiply this quot by the 
mean depth; and the produft is the content in bufhels* 

If the bafe be circular or elliptical, divide the fquare 
of the diameter, or produdl of the two elliptical diame- 
ters, by 2738, and multiply the quot by the mean 
depth. 

Y y 2 Ex. 
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3S6 GAUGING. PartllL 

Ex, I. There is a ciftern, whofe length is 84 inches, 
and breadth 54 inches^ and the mean depth 43.6 inches : 
Required the content, 

84 X 54 =4S3<^ And 2150.42)4536.00(2.1093 
And 2.1093 X 43.6 = 91.965 bufhels. 

Ex.2. There is a nnalt-floor, whofe length is 245 
inches, and the breadth 184 inches, and the mean depth 
$*6 inches : Required the content. 

245 X 184 = 45080 And 2150.42)45080.00(20.963 
And 20.963 X 5.6 = 117.3928 buihels. 

By the Jliding rule. 

Set the depth on the line M D to the length on the 
line N upon the Aider ; and againft the breadth on the 
line A you have the content on the line marked B upon 
the Aider. 



N I S. 



Dirediion to the Bookbinder. 

Place the four copper-plates at the end of the 
Tolume, in fucceffive order ; and few them fb as 
that every plate may^ when opened out, be 
^vholly without the book. 
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